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EXECUTIVE SUMMARY OF SEDIMENT BIOASSAYS

Three marine sediment bioassays, a 10-day Echaustorius estuarius survival test, a 20-day Neanthes arenaceodentata
survival and growth test and a 48-hour Mytilus provincialis larval test, were conducted for Anchor QEA as part of
the Port of Seattle — West Waterway Deepening project. Four test sediments were compared to the reference
sediment or negative control sediment to assess sediment toxicity and to interpret organism response under the one-
hit/two-hit rules described in “Dredged Material Evaluation and Disposal Procedures User Manual,” December
2014. The test and reference sediments tested are listed in Table 1.

TEST, REFERENCE AND CONTROL SEDIMENT INFORMATION

The test and reference sediments were provided to Northwestern Aquatic Sciences by Anchor QEA. The negative
control sediment (NAS Sample #5250G) was collected from the Eohaustorius estuarius amphipod collection site in
lower Yaquina Bay, Oregon, on 3-25-15. All sediments were stored at 4°C in the dark until used. Sample
identification and collection information is as follows:

Table 1. Sample identification and collection dates.

Anchor QEA Sample NAS Sample Collection Receipt
Sample description Identification Identification Date Date
Negative Control Control 5250G 3-25-15 3-25-15
Test sediment WWD02-0-4-150205 5246G 2-5-15 3-23-15
Test sediment WWD02-4-8-150205 5245G 2-5-15 3-23-15
Test sediment WWD05-0-4-150206 5231G 2-6-15 3-23-15
Test sediment WWD12-0-4-150206 5247G 2-6-15 3-23-15
Reference sediment WWD-REF-150319 5230G 3-19-15 3-20-15

PRE-PURGE TEST

DMMP agencies recommend determining the need for purging or reference toxicant testing prior to actual bioassay
testing. Pre-purge testing was conducted on the test and reference sediments following methods in the 2013 DMMP
Clarification Paper, “Modifications to Ammonia and Sulfide Triggers for Purging and Reference Toxicant Testing.”
This DMMP Clarification Paper was the most recent available guidance at the time of testing. The method involved
setting up one beaker for Eohaustorius/Neanthes pre-purge testing and one beaker for mussel larvat pre-purge
testing, in the manner they would be set up for actual bioassay testing, but without test organisms. After the standard
settling/equilibration time equivalent to test initiation (the next day for Eohaustorius/Neanthes beaker and 4 hours
after mixing for the larval beaker), the total ammonia; total sulfides; pH; salinity and temperature were measured in
the overlying water. Using these measurements the unionized ammonia and hydrogen sulfide values were calculated.
No sediment unionized ammonia or hydrogen sulfide values exceeded the DMMP-established triggers (Section A);
therefore, no purging or ammonia reference toxicant testing was required.

BIOASSAY INTERPRETATION CRITERIA

Biological test interpretation as presented in the “Dredged Material Evaluation and Disposal Procedures User
Manual” relies upon two levels of observed response in the test organism. These are known as “one-hit” and “two-
hit” criteria failures. The bioassay-specific guidelines for each of these response categories are listed below. In
general, a one-hit failure is a response that exceeds the bioassay-specific guidelines relative to the negative control
and reference sediments and is statistically different from the reference sediment in any one biological test. A two-
hit failure exhibits a lower intensity response that must be present in two or more biological tests. In the event of one
hit under the single-hit rule or two hits under the two-hit rule, the sediment is judged to be unsuitable for unconfined
open-water disposal.

One-Hit Criteria
When any one of the biological tests shows a test sediment response that exceeds the bioassay-specific response
guidelines (presented below), and that response is statistically different (alpha=0.05) from the reference, the test
sediment is judged be a one-hit failure and unsuitable for aquatic disposal.
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In accordance with the “Dredged Material Evaluation and Disposal Procedures User Manual,” the bioassay-
specific response guidelines for evaluating the one hit criteria are as follows:

Amphipod Bioassay. Mean test mortality that is greater than 20 percent over the mean control response,
greater than 10 percent (dispersive) or 30 percent (nondispersive) over the mean reference sediment response,
and statistically different from the reference (alpha = 0.05).

Juvenile Neanthes Bioassay. Mean individual ash-free dry weight growth rate in the test sediment is less than
80 percent of the mean negative control growth rate, and less than 70 percent (dispersive) or 50 percent
(nondispersive) of the reference growth rate, and statistically different from reference (alpha = 0.05).

Sediment larval Bioassay. The test and reference sediment responses are normalized to the negative seawater
control response (NCMA). A single-hit failure is indicated when the NCMA in the test sediment is greater than
20 percent, and is 15 percent (dispersive) or 30 percent (nondispersive) over the reference, and statistically
different from reference (alpha = 0. 1).

Two-Hit Criteria
For marine sediment testing, when any two biological tests exhibit test sediment responses which are less than
the criteria for one-hit failures, but are statistically different from reference (alpha = 0.05) (and less than 70
percent of the reference growth rate for the Neanthes bioassay for nondispersive sites), the test sediment is
judged to be a two-hit failure and unsuitable for open-water disposal.

RESULTS OF INDIVIDUAL BIOASSAYS

Amphipod, Eohausterius, 10-Day Survival Test (865-1)

All water quality observations were within the protocol specified ranges except for several salinity measurements
that slightly exceeded the specified range (Table 1, Section B). The test met all other applicable acceptability
criteria including positive control performance (Section B).

The control and reference sediments exhibited mean mortalities of 1.0% and 5%, respectively. Two test sediments,
WWD02-0-4-150205 and WWD05-0-4-150206 exhibited a mortality that was statistically greater than the reference
and exceeded the dispersive disposal guideline for greater than 20% over that of the control and greater than 10%
over the reference, and, therefore, met the criteria for failure under the dispersive one-hit rule but did not meet the
criteria for the nondispersive one-hit rule for open water disposal (Table 2}.

Neanthes 20-Day Survival and Growth Test (865-2)

All water quality observations were within the protocol specified ranges (Table 1, Section C). The average initial
weight of worms was 0.48mg, slightly below the recommended range (0.5 to 1.0 mg). The test met all other
applicable acceptability criteria including positive control performance (Section C).

The individual ash-free growth rates in the control and the reference sediments Neanthes test were 0.58 and 0.65
mg/day, respectively. None of the growth rates for any of the test sediments failed the single-hit criteria for
dispersive or non-dispersive disposal (Table 3).

Moussel, Mytilus galloprovincialis, Larval Test (865-4)
All water quality observations were within the protocol specified ranges (Table 1, Section D). The test met all other
applicable acceptability criteria including positive control performance (Section D).

The test met the control acceptance criterion of >70% normal in the seawater control; the control mean percent
normality was 75.8%. The percent normal of the reference sediment, WWD-REF-150319 was 89.8% of the
seawater control. The number normal was used for data analysis and interpretation rather than the NCMA due to the
NCMA resulting in negative numbers in some replicates. None of the test sediments was statistically significantly
lower than the reference sediment WWD-REF-150319 for number of normal larvae and therefore none failed the
single-hit criteria for dispersive or non-dispersive disposal (Table 4).
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DATA INTERPRETATION BASED ON “DREDGED MATERIAL EVALUATION AND DISPOSAL
PROCEDURES USER MANUAL” CRITERIA

Tables 2-4 present analyses of toxicity test data from Tests No. 865-1, -2, and -4, respectively, according to the one-
hit rule. Table 5 summarizes the one- and two-hit rule results. Data interpretation was conducted as described in

“Dredged Material Evaluation and Disposal Procedures User Manual,” December 2014.

One-hit failures for the dispersive case were observed for two test sediments, WWD02-0-4-150205 and WWD05-0-
4-150206 in the Eohaustorius test only. None of the test sediments met the criteria for failure under the one-hit

nondispersive rule or under the two-hit rule for either dispersive or nondispersive disposal (Table 5).

Table 2. Single-hit criteria interpretation of Eohaustorius test data.

Percent Significantly Percent Percent Failure Failure under
mortality different from  difference  difference under 1-hit
the reference over over the 1-hit  nondispersive
Sample description ata=0.05? negative reference  dispersive rule?
control rule?
Control 10£22 - - - - ---
(NAS# 5250G)
WWD02-0-4-150205 27.0£7.6 Yes 26.0 22.0 Yes No
(NAS# 5246G)
WWD02-4-8-150205 7.0£2.7 No 6.0 20 No No
(NAS# 5245G)
WWD05-0-4-150206 250£11.7 Yes 24.0 20.0 Yes No
(NAS# 5231G)
WWD12-0-4-150206' 10£22 No 0.0 4.0 No No
(NAS# 5247G)
WWD-REF-150319 5035 - — - - -—-
(NAS# 5230G)

[f the mean test sediment mortality >20% absolute over the mean negative control response, and >10% (dispersive)
or >30% (nondispersive) absolute over the mean reference sediment response, and statistically different (o = 0.05)
from the reference sediment, it fails under the single-hit rule.

' Compared to the control sediment.
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Table 3. Single-hit criteria interpretation of Neanthes juvenile infaunal growth test data.

Individual Significantly  Significantly =~ Percent Percent Failure Failure under
ash-free different different from of of under 1-hit 1-hit
growth rate from the the control ~ reference  negative  dispersive  nondispersive
Sample description {mg/day) reference at a=0.05? value control rule? rule?
at o= 0.05? (TR <70%)  (T/R <50%)
Control 0.44£0.10 === = o = e
(NAS# 5250G)
WWD02-04-150205 0.59 £ 0.06 No No 120 134 No No
(NAS# 5246G)
WWD02-4-8-150205 0.57+0.22 No No 116 130 No No
(NAS# 5245G)
WWD(5-0-4-150206 0.55+0.06 No No 112 125 No No
(NAS# 5231G)
WWDI12-0-4-150206 0.54 £ 0.07 No No 110 123 No No
(NAS# 5247G)’
WWD-REF-150319 0.49 £ 0.07 e e
(NAS# 5230G)

If the mean individual growth rate of a test sediment is <80% of the mean negative control growth rate, and <70%
(dispersive) or <50% (nondispersive) of the mean reference sediment growth rate, and statistically different (o = 0.05) from

the reference sediment, it fails under the single-hit rule.
' Compared to the control sediment.

Table 4. Single-hit criteria interpretation of Myfilus larval sediment bioassay data. The number normal was used for data

interpretation rather than the NCMA due to the NCMA resulting in negative numbers in some replicates,

Number Significantly =~ Difference from  Failure under Failure under
normal different from  the reference 1-hit 1-hit
(mean = SD) the reference (proportion) dispersive nondispersive
Sample description at a=0.10° rule? (Greater rule? (Greater
than 0.15) than 0.30)
Seawater control 195+ 13 - --- - -
WWD02-0-4-150205 16111 No 0.07 No No
(NAS# 5246G)
WWD02-4-8-150205 166 12 No 0.05 No No
(NAS# 5245G)
WWD05-0-4-150206 15130 No 0.12 No No
(NAS# 5231G)
WWDI12-0-4-150206 196 + 12 No -0.11 No No
(NAS# 5247G)
WWD-REF-150319 175 £ 45 - --- --- -
(NASH# 5230G)

If the mean NCMA for a test sediment is >20% (<80% number normal compared to control), and is 15% (dispersive) or
30% (nondispersive) absolute over the mean reference sediment NCMA (absolute below the mean reference number

normal), and statistically different from reference (o = 0.10), it fails under the single-hit rule.
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Table 5. Summary of one- and two-hit rule failures. D=dispersive, ND=nondispersive.

One-Hit Rule Failures*

(D/ND) Two-Hit
Test No. 865-1  Test No. 865-2  Test No. 865-4 Rule Failure**
Eohaustorius Neanthes Mytilus (D/ND)
WWD02-0-4-150205 Yes/No No/No No/No No/No
(NASH 5246G)
WWD02-4-8-150205 No/No No/No No/No No/No
(NAS# 5245G)
WWD05-0-4-150206 Yes/No No/No No/No No/No
(NAS# 5231G)
WWD12-0-4-150206 No/No No/No No/No No/No
(NASH 5247G)*

*When any one of the biological tests shows a test sediment response that exceeds the bioassay-specific response
guidelines, and that response is statistically different (alpha=0.05) from the reference, the test sediment is judged
to be a one-hit failure and unsuitable for aquatic disposal.
*¥When any two tests show sediment responses which are less than the bioassay-specific guidelines for a one-hit
failure, but are statistically significant compared to the reference sediment {(and <70% of the mean reference
sediment growth rate for the Meanthes bioassay for nondispersive sites), the sediment fails under the two-hit rule
and is judged to be unsuitable for unconfirmed open-water disposal.
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SECTION A

Pre-purge Test
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NORTHWESTERN AQUATIC SCIENCES

MARINE SEDIMENT TEST

PROTOCOL NO. NAS-XXX-

Test No. P865 Client Anchor QEA Investigator
PRE PURGING DATA
Bedded Sediments
Day_0_ (% /25 /is )¢B D5
Sediment| Temp. pH Sal. DO NHj + NH, S
No. (deg.C) (ppt) (ppm) {mg/L) {mg/L) Comments
5230G | l&. 5 7.4 73.0 | & ¥ gt
5231G | 16 Y £.U 27.J 7.5 L irts
5245G 1. Y & o 727 o 2.4 <o
5246G | jp % O 770 2 6 LT
5247G | 1L Y 79 27O 75 Ly
Larval tests
Day_0_ (3 /s lis LB Mt 53]
Sediment] Temp. pH Sal. DO NH; + NH, S
No. (deg.C) (ppt) {ppm) (mg/L) (mgiL) Comments
5230G | & © 2.9 270 2.Y Lda)
5231G_| 1&.5 g.o |=235 (o & Ll
5245G | /& .S 5.0 3.5 2. ey
5246G | 1 € % - g s by Lot
5247G | i S ¥5.0 | 2753 2.7 i
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SOP No. 5492 Northweslern Aqualic Sciences

Ammonia in Water or Sediment Pore Water: Computation Worksheet |
___ salicylate Method (SOP #5492) i r
i = e ¥ " i
= W a— - . M o S 4
Resulg . t . ! Total JlﬁJrfuonlzed y=0.1384X  mmiwwcuns
Sample Dition ~ | Temp | pH_|Salinity; _NH3-N | NH3 g v
description | factor ' OD655] (*C) | ! (ppt) M {mgiL) " (mglL) B e e |
iBlank - — L L 1 @ — ' U, ™ £ T A
_10mgLNHINSW., -—— 0151 | I T L EEE A
_130mgLNHINS. | — 0400 1 i P 300 ! # - : giees
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30rngIL splke , 7; — 0422 ity Sy el 305\ i ! g =S=SEE =
13.0 mg/L. spike dupl. | o ) 0.423(7 i SN Y I 257 <5 PRt
) 50mgIL_2ndrsource om0 [ [~ [ 5050 j e e e e am e |
— Jlr--- = . j A S . —
__1 | 05mL Smpl . _ i i N
2 520G | 1 0014 165 7.9 2708 o010 0002 | il B | |
3 521G | 1 0007 165 80 2758 NDl  NDI~I T 1} T
4 5245G 1 0020 165 80 275 0.14'  0.004/*| R N N
5 5246G ! 1 o009 165 80 275f  ND._ ND[| [Tolammona _ [ | [
6, 5247G 1 0.010 165 BO 275 007‘ oopg'j*l |Reporting | limit (mgiL)=| o.o722jﬁ.+‘7
i - o 1 L e =) ! Sy N ;
8; - e gl Recovery (%)= | 1017 _ !
ol | _ Precision (RPD)= __ -0.24
10| } ) .1 | 2ndsowce(%)= 1011
11‘ Y | (PSP S . | SN [ | |__;
12) . o ) __| |Samgle volume (ml): 0.50 __Li
13, - 7'#7 X T |D||ut|0n factor 1_7 . 1 |
14) o L Ly N -
15; B e | Sample Set Description: il
16, _ _ e sl ] de o ATestNedt: =y [o. 0%
7] o ] ) A _ | Test Day: - | o
8 | Ispeces: e
19| I 7}_} i s =
20! ‘Sample Type (check) ]l
f———— 1 s — —e—t
21! N L - | |Proj. No. 865 i
22 B L — L iBulk . Sediment Porewaters i | |
23 _ _ o __{_ .| | _|Test Beaker F’PEWE‘@"T._. _+_ P
24 il ! X |Overlylng Water . 4’»
25‘ " | L | |Effuent | B .
) I, S iy R A
27% - = a = o _ | __ | |Pre-purae analysls of overying ammonia i
28| g | . linlarval beakers, s, .
T —— S T N 15, /A S [ T
0, = _»_ L | |Equals overlying water tesl o] 1}
31 el - Iﬁjf’. hour sedimenl settiing period w/o aeralion, -
32 2 " I | () [ )
33 | 1 P ** Nole; Nmi 1 ‘
34| - S i ) B T SR |
- p—— ‘ DS ] N OSSN
3 v N I ¥ s i S
37, P S et~ Tl 1l i i Tl ‘
 38. L = =i Anaiyst [_ _RSC/B 6‘5
39 B > u - + |Dale analysed:  3/25/2015 1
N T S jr ! R (W ﬁ
—_ = — +__.] e e —t s =

P865 PrePurge Anal. NH3 larval 3-25-15 Page, of 5-16-13




SOP No. 5492

Northweslern Aqualic Sciences

Sallcylate Method (§0P #5492)

a7
28]
29|

_ Ammonia in Water or Sediment Pore Water: Computation Worksheet -

] _‘ 3. =L == — v
S A A F—
Sample Pluen, —__{Tomg |_
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_|Blank_ — — i R : S
1.0mgiL NHIN Std. _ —— }‘.;IL i 1 ESEEE _J”_t
S0mgLNHINSE. | — 409 = * SiEaEsss sl
 BOmMQILNHINS, | — .F19 ¥ ;
.10.0 mg/L NH3-N Std 1 - hYe
o =] (T ]
\30mm'|_ splke L—-_ e Eas;
3.0mglL spke dupl. o ,‘-!"'fi | I = :
. f S
5.0 mg/L 2nd source [ l_! e e e e aE W
1 05mL Smpl | T e [
2 52306 | 1 _ony ! 1 A D o
3 5231G | 1 w7 4T = Jﬁ
4 5245G ] gLo i L. = =
5l su66 | 1 oo Tolal ammonla I -l
6 5216 | 1 _»alv | [Reportng 1 umn (mght ﬁ} o o722_i____f
7 l |
8! - ‘P ) ] Recovery (%)- - . #VALUE' i
Kl Tf Precision (RPD)= ' #VALUE! - o
10 Y. _londsource (%)= #vALUEI ||
1 I il | =y L.
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SOP No. 5552

Norlhweslern Aqualic Sciences

PB65 PrePurge Anal H2S larval 3-25-15

Dissolved Sulfide in Water or Sediment Pore Water: Computation Worksheet E
o Methy[ene Blue Method (SOP #5550}
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S0P No 5552

Northweslem Aqualic Sciences

o Dissolved Sulfide in Water or Sediment Pore Water: Computation Worksheet -
£ Methylene Blue Method (SOP #5550 -
Standardizatior J’“ 4 34* 5i 2 _1: e o -_t_; il
:ul PAOQ lilrant it amployed: 0 7 N ‘ N3 — = f >
Wﬂf‘dﬂs Sid. Conc. (mg/L): 3z =S = " = = =t
il ST mm = 1
BM77 - N Lt M souble | |
Sample iDﬁuuon w Temp| pH | SB_M_YH Suffide | H2S *
description " tactor [ODBB4! () 1 (%) (mg}L") ! (mglL [
lBank | | T A i
‘10meurkmgsu£ﬁ<iesidl — WI¥e + L* i 0647 N
_120 mL working suffide std.’ «— 274 | .}l 128 =
|3.0 mL working suffide s1d] _— gyl R A T : [
4.0 mL working sulfide std| — : 256; 2
J_SA(_)meonc::sulfda sid, —;_ 7"’_’____ § [ 'H_ 3.20, 2 ™
| 30ml._spika I .'J?‘T =
_30mLspkedupl. | — aYye |
A eomisen T | 1 , -
2] sm06 | 1 oV 7|TntalSuﬁ¢a i f ]
3J i 52:_317[37 ﬁﬁl e t 1Repo|1|ng limit (mgIL) 0.0200 B
4 5245G 194 A | |
5 5246G 1t aw __ [Recovary (%)= #VALUEI |
6 s | 1 Lo Femsion (RPD)= | #VALUE! _
| . S SR | SO | | |
T T | [~
9| B i  [sample votume (mi: 500
o 1 lpitonfacor | 1
11 N S =l T
E.l al ) nm «Sample Sel Description: -'.__,.. ek
13 ARSI el [T estMNo: -
5] i {Test Day: - -
15 il _‘Species: I
18 = = L IV S i
7 e __{"_ Sample Type (chack) S
18 . ijﬁ 865 Tl _H
19 S Bulk sediment porewalers }
0 o | [Test veaker porewaters ST
21, X |oveyingwater | r
22 B
2] B
2
s
26
27 s
28| o
2
30} o
31' -
2l
33 |
34| o
<
36| ) .
a7 g‘-ing
as| B RSC/JB _
38| i
40| .
i |
i fmgn'L as suliur | t T

P865 PraPurge Anal. H2S larval 3-25-15

5-13-13



SOP No. 5492

Naorihwestermn Aqualic Sciences
Ammonia in Water or Sediment Pore Water: Computation Worksheet =
L=y Sallcylate Method (SOP #54_) - - L
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50mg{L 2nd source l __ 0700 ‘ N 5.6; - | s L
. SR e e
1 0.5mLSmpl fm § ' i d 1 !
2 5230G 1. 0061 165 79 27.0M 044 o0011i] o L
3’ 5231G 1 0012 164 80 27.0f] o009/ o003l J j ) 3
4 5245G__ ' 1 0030 164 80 270W  022( 0008 =4 O \ j _+
5 5246G ﬁf 1_ 0011 163 80 27.0 0.08l  0.002 **.__ Totalammonia JF e
6, _ 52476 _ | 1 0.008 164 7.9 270 ND|*" ! Reporing limit (ng/L)=|  0.0722] |
7 o5 o i IR b
8, i i} -.|Recovery (%)= 101.7]
9. I S _ | |precsion(RPD)= 024
10 5 = . B ] d___iz_nd source (%)= 1011
11} i I SO R A
12 il o - e el ‘Samplevolume (ml): 050
13: SR . - I - ,Dllgtjon faclor W 1] =
14 ) y o i R S I _\T_ :
15, . J'_ 3 Sample Set Descnptlon |
18; _ el I 1| |TestNo.: |
17; N . ;| |[TestDay: o 15
18, - i _ & _L_._ |Species: -
19 Ui A Sl |
20 P | _isample Type (check) T_ —l— \
21 - | :Pro].Ne, 865 JF ‘T
22 a s . o _1Bulk Sedimenl Forewaters M
231 =0 N k. [TejL Beaker Porewaters i L.
24 - e I _ | |X_|Overyingwater ‘[ 9
25! e~ o Effluent | _ — a
26 i E PR s
27_; o B .l s | . |Pre-pur lysis of gverlying ammoni
28! o - | 'In mbeakers,. | =
29! ) S (S S SR _
30; B |> ) : r in norm 2 {
31 i . L
2, | |
33 _ - i
34 = " .
35
% a 73
a7 |
38| ) B L i _lamayst |~ _rscwe ‘(7
39| : Ff — i \Dateanalysed:  3/25/2015 i
40/ } R — o S —f—f SR |
= e
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_Ammonia in Water or Sediment Pore Water: Computation Worksheet o
— I o et Sallcylate Method  (SOP #5492) = |
A = i T T :
Result e t s s G Total |Unlonized ! .
Sample Dllutlon_ Temp | pH [Salinitydy NH3-N | NH3 ' |
\description factor\ODSSS (‘C) \ (ppt} B (mg/l) | (mg/L) | “H i Eaae —
Blank_ J(_ﬂ-— = 1 - T
1.0mgiLNH3-NSd. | -— 0, /5] i SRR : .
30mLNHINSW, | —- §.400_ = A HT
|6.0 mg/L NH3-NSd, | — ¢.8/O ! e T !
ﬂmomgn. NHINSI | — [ 400 _HH : i
130mgIL . splke __T - 0. ‘{27- _ S isasx
D S
_i5.0mgl2ndsource | [, 100 T S
1. 05mLSmpl | 4(
2 52306 1.0,.0¢/ jﬁ = ] B
3. _ s, |1 .0,0/a | —
4  5245G | 1. 0,030 i ! et N '
5;_ _5246G | 1200/ Total ammonia | T__‘
6; 5476 | 1 g 09 _ ' |Reporting limil (mg/L) = | 04000 ‘
7
8*, - 1 | __|Recovery {%}- ) jNALUE!f _17
9. L= L Precision (RPD)=  #VALUE! .
10, N e 2nd source (%)= | #VALUE! l N
M. . i T ]»
12! ) . Sample volume (ml): 0. 50
1| )_]—,__ | |Dilution factor | | _11_
J3Y e _}_ 0 T b 1 il A i
15 S _iSample Set Description: ' 3|
16; e | |TestNo.: el iy |
17| — Test Day: - A,
18 S |Specles: - =
19‘ - ~ | | 1 - w
20/ i b |Sample Typs (check) B .
210 i ] 1| |Po.Ne. 865 T :
22 _ — _ . Bulk Sediment Porewaters L
Q. | | Test Beaker Porewaters .
24 0 ‘X _|Overlying Water PEEE
25, i i — |- Emu.@'lt”j S . B
26}"7 . B 7 P
27! i i
2 _ 17
29 I =
30, D il
3l _ D |
32 - L
33 o -
3| . = .
35, S| 1
36, T = Ui T L
37, e J | e
F | = | | ) |Analyst: | RSCAUB =
g e S =58 N . | |Date analysed: _ 3/25/2015 83
40| ) e | N R A
. — AF:L |
et} e e e
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_ Dissolved Sulfide in Water or Sediment Pore Water: Computation Worksheet
o - L Malhylene Blue Method (SOP #5550) _ Bz
andardiz —3 5 fog —i s —:‘ —-1 — i (]
_ Il PAO lilranl employed: 160 153 161 = o8 L I = T =i -
‘Wnrklng Sid. Conc. (ma/ll): | 0.672 17 M i g R -
b — r k r l_ B Jﬂl?'__'r 1 5‘-.1 [ o O !
._'m!ll o = i ] Soluble - '
'Sample _ Dition ' Temp, pH |Sainity] Sufidce  Hzs ) s
| dascriplion {faclor OD6BA| (*C) ; | (%) £] (mgl") ' (mg/L") . ;
jBlank =g~ B — 5 i = e H
1.0 mL working suffide sid, -~ 0.140 - 0.13 o 3] .
2.0 mL working sulfide sta, —  0.279 A 0.27 S :
_ 3.0 mL working sulfide std| —  0.440 |(— i — 0.40 = 7
-4 0 mL working sulfide std| —— 0580 | . os4) o fEH
Is.0mL working suffida sid| — _ 0.710, R Y | .-EE iSisitaneins
lSOmL spke k= 048t | l—_ Y _} e R
\ iSOmLsgkedupl 4’ ?440_ g | E: Lo ) _i’_
1 5.0 mL Smpl T | | W i i . 1
2 52006 i _1 0001 165 7.9 27.D§;~__I\J_D__7 =i 'TulaISuH‘da B | .
3 5216 | 1 0001 164 80 2704  ND| ﬁm =] ] |Repomng fimit (mgft _ 0.0003
i 52456 | 1 0000 164 80 270 ND| Np| =
5| suse | 1 o000 183 80 270 WD ND| i |Recovey(w)= | 1018
6 5247G | 10000 164 79 zroff  wbl  mo[ =T |Precision (RPD) = 0.68;
7 = IV U (N [ ]
[ : M I N
9! iy t L ‘Sampla volume (mi 5.00
. e T il [iwtonfactor | 1,
1 S S ., | = e
12 . - R " . Sample Set Dascrlpilon _| =l
T o _ B Test No.: N
1a = ‘T» - Test Day: 1
i T
15, - P } [Specles: e
i i | Rl (- : 4§ I
17 0 L . | Sample Type (check): | '
18 - Prol. No. 865 i A,
18| o ke T . » Bulk sadlmsnt porewawrs
Etﬂ * __" _m i B Taal baakar porewalers B
21l P f N ~ x Ovedyingwaler W
220 P i T e "
—— —— N
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Z 1_ | : i =
26 | | |Ecuals ) overtying water I
248 - e et B k]
2 T o | [ ]otert2s derecuonimiis 85
7 - I A _
30| i [# el o h N
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! . I e O N
Al o i e L i T !
34. i ! |
3. i I S, S
i S — ! .
:usI - i [ | L =
a7 i
38 i 1 ] Tanatyst: | ~ RSCIB 5{“
< S U T iDate anarysed 3/25/2015
40I Iy ] | | l_l i . o é ) i ‘
| i ' :
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MNorhwaeslemn Agualc Sciences

_ Dissolved Sulfide in Water or Sediment Pore Water:_Computation Worksheet o
o . Methylene Blue Method (SOP #5550) : N

i a = i i | ' i
St;@ ardization - jj—{‘d ng: 2 ! ; 7! i J =

Wiocing 81, Cont. ngly: T el

AL B et i L Totat ] S =
Reswt [ T 1 ] _Soluble

[Sampe ___ Diwlon | Temp! pH Salinitxg Suffide | H2§ |

|description factor [ODBE4. (*C) | . (%) W (mgl*) | (mgiL7)

_ |Blank — | — L W =1 _|
,‘1.o_mL_wqmngsur,ﬁEsF%__.—_ F5 A !i Comd |

2.0 mL working suffide sid] —— 27§ T 1oe L

;3.0 mL working safide s] —~ A3 T _el ]
__4.0mL working sufide std] — 5 S H e I

[5.0 mL working suffidesid] —.- 743 T T 3.20 .
lsomispke T — M%7 1

_B0mispkedupl | — YW1 T T T

i/ 50mLSmpl S T .

, . | . =i - —
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3 e | 1p.00) ND| & Raporting limit (mg/t  0.0200; 3
EIE  R - [ ND| ] e L

5 5466 | 1 O, 600 | _ ND| **|  |Recovery (%)= | #VALUEI =
6  sur6 | 1 o.000 1 ND| *| |Preckion (RPD)=  #VALUEI .
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SOP No. 5492

Northwestern Aquatic Sciences

Total Ammonia-N in Sediment Pore Water: Computation Worksheet
Salicylate Method (SOP #5492)

Result | |
Sample Dilution NH3-N Salinity
‘description factor OD655 (mg/L) pH (ppt) y=0.1193x  swmimdcuwe
2=0.9492
Blank i el B - et
1.0mg/L NH3-N Std. —- 0145  1.00 £
30mg/LNHaNStd.  —— 0413  3.00 |
6.0mg/L NH3-N Std. ~ —~-- 0.840 6.00 190
10.0 mg/L NH3-N Std. ——- 1.100 10.00 g o
3.0 mg/L spike — 0449 371 ? om
3.0 mg/L spike dupl. — 0.444 367 J ik
5.0 mg/L 2nd source 0.750 6.20 oz [
1 5230G 5 0189 7.81 T T e T
2 5231G 5 0077 318 | P—
3 5245G 5 0.283 11.70 i
4 5246G 5 0.090 372
5 5247G 5 0.025 1.03 [ ! ]
6 _Reporting limit (mg/L) = 0.50
7 .
8 ‘Recovery (%) = 123.1
9 ‘Precision (RPD) = 112
10 ‘2nd source (%) = 124.0
11
12 Sample volume (ml): 0.10
13 Dilution factor 5
14 Vil | S
15 ‘Sample Set Description:
16 Test No.: P865
17 Test Day:
18 -Species:
19 1
20 __Sample Type (check)
21 X Bulk Sediment Porewaters
22 ‘Test Beaker Porewaters
23 ‘Overlying Water
24 |
25
26
27
28
29
30
31
32 ﬂ CL
33
34 ‘Analyst: RSC/JB %3
35 Date analysed: 3/24/2015
36

P865 Bulk Sediment NH3
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Resulit
‘Sample
description

Dilution
factor

Total Ammonia-N in Sediment Pore Water: Computation Worksheet

Sallcylate Method (SOP #5492)

NH3-N

Sallmty

OD655 (mg/L)  pH__(ppt) |

Blank

1.0 mg/L NH3-N Std.
3.0 mg/L NH3-N Std.
6.0 mg/L NH3-N Std.

3.0 mg/L spike
A3 0 mg/L spike dupl.

5.0 mg/L 2nd source

5230G
52316
5245G
5246G
5247G

W W~ B WK =

Y S
N = O

N N‘l\)lm NN ed ok ok ek | k| ok =d
bW = OW oo~ U>|Uﬁ‘-h(-l-'l

W WEwewwNNN N
O RONAD® oo

110.0 mg/L NH3-N Std.

— k| ok

VALES
0'4[ 3
0.840
l’.'fab

8947
0.4Y9Y

9.750

0.189
4.077
0. 383
0:.0670

LRZA

1.00
3.00
6.00
10.00

_Sample Set Descnptlon

Bterxiwrd Curve
! o800
8
DDDDm)o 200 4m L1 L1 1000 1200
wogl. smmanis-h
ot .
Reporting imit (g/Ly=~ 0.10.
. | ]
‘Recovery (%) = #VALUE!
Precision (RPD)=  #VALUE!
2nd source (%) = #VALUE!
‘Sample volume (mi): 0.50
Dilution factor 1]

‘Test No.: PB65
"Test Day:

Species:

Sample Type (check) |

X Bulk Sediment Porewaters

Test Beaker Porewaters

‘Overlying Watér

Analyst

'Date analysed:

RscuB N5

|
=

3/24/2015 %

P865 Bulk Sediment NH3
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Northwestern Aquatic Sciences

Dissolved Sulfide in Water: Computation Worksheet
Methylene Blue Method (SOP #5550)

Standardization 1 2 3
uL PAO fitrant employed: 112 112 108
_Worklng Sid. Conc. (mg/L): 142933

Result . e
Sample ‘Dilution Sulfide e  r
‘description factor ODss4 (mg/L) o BT _Mﬁi ]
‘Blank e . afieiies
1.0 mL working sulfide std. — 0.161 0.29 e ri
2.0 mL working sulfide std. s 0.300 057 o
3.0 mL working suifide std. — 0480 086 LN B o
4.0 mL working sulfide std. —-— 0599 1.14 o PRI e TR
5.0 mL working sulfide std. —— 0751 143 | oo HILE gl st
3 0 mL Splke — 0.451 9_8_6 1 mmoaul u':l [ T Y T T
3.0 mL spike dupl. o 0.450 0.85 l -

1 5230G 5 0.025 0.24 | -

2 5231G 5 0.021 020 P

3 5245G 5 0005 ND Reporting limit (mgiL) = 0.10

4 5246G 5 0.010  ND ‘ J :

5 5247G 5 0.000 ND ‘Recovery (%) = 99.6°

6 _Precision (RPD) = 0 .22

7

8 -

9 Sample \ volume (ml) 1.00
10 Dilution factor 5
" ]

12 ‘Sample Set Description:
13 TestNo.:
14 ‘Test Day:. |
15 ,Species:
16 -
17 _ Proj. No.: P85
18 X ‘Bulk sediment porewaters
19 ‘Test beaker porewaters
20 ‘Overlying water
21
22
23
24
25
26
27
28
29
30
31
32
33 | )7
34 Analyst: RSCHB
35 Date analysed: 3/24/2015
36
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Northwestern Aquatic Sciences

Dissolved Sulfide in Water: Computation Worksheet
Methylene Blue Method (SOP #5550)
lStan_t;l_ lization 1 2 3
ul PAO titrant employed: Ha liae /08
.Working Std. Conc. {mgiL): 3.2 ‘
Result _ - S
Sample Dilution Sulfide o
Blank_ — i 2o
1.0mL working sulfide std. - 0./l 0864 * R
2.0 mL working sulfide std. — 0,200 128 | 3 - EEE
§ .0 mL working sulfide std. — 0,60 192 | ? B siseiiss
4.0 mL working sulfide std. — 0.599 256 oxs
5.0 mL working sulfide std. — &:757. 220 | = :
3_0 mil‘spﬁ e o' W’ amnm em 16 1% M i@ 300 3
/3.0 mL spike dupl. —- 0,450 | i |
1 52306 T b goas - L— , ¥
2 5231G 5 sv.02i : | .‘ .
3 5245G 5 o.o008 ‘Reporting limit (mg/L) = 0.10
4 5246G 5 o0l0 | (.
5 5247G 5 o, 000 | Recovery (%) = ' #VALUE!
6 § ‘ Precision (RPD) = #VALUE!
7
8 |
9 Sample volume (mil): 1.00
10 Dilution factor 5
11
12 ‘Sample Set Description:
13 ‘Test No.:
14 Test Day
15 Species:
16 i 5
17 | Proj. No.: P865
18 X Bulk sediment porewaters
19 Test beaker porewaters
20 ‘Overlying water
21
22
23
24
25
26
27
28
29
30
31 |
32
33
34 ‘Analyst: RSC/IB
35 Date analysed: 3/24/2015
36
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NORTHWESTERN AQUATIC SCIENCES___

TOXICITY TEST REPORT

TEST IDENTIFICATION
Test No.: 865-1
Title: Eohaustorius estuarius 10-day sediment toxicity test of marine sediments as part of Port of Seattle —
West Waterway Deepening project.
Protocol: NAS-XXX-EE4, February 20, 1992. Rev. 3 (March 1, 2005). Based on: Recommended Guidelines
for Conducting Laboratory Bioassays on Puget Sound Sediments (PSEP 1995), with modifications as specified
by the Dredged Material Management Program (DMMP, formerly Puget Sound Dredged Disposal Analysis
Program or PSDDA). Dredged Material Evaluation and Disposal Procedures User Manual, December 2014.

STUDY MANAGEMENT

Study Sponsor: Anchor QEA, 720 Olive Way, Suile 1900, Seattle, Washington 98101.
Sponsor's Study Monitor: Ms. Cindy Fields
Testing Laboratory: Northwestern Aquatic Sciences, P.O. Box 1437, Newport, Oregon 97365.
Test Location; Newport Laboratory.
Laboratory's Study Personnel: G.J. Irissarri, B.S., Proj. Mngr./ Study Dir.; L.K. Nemeth, B.A., M.B.A., QA
Officer; R.S. Caldwell, Ph.D., Sr. Aq. Texicol.; G.A. Buhler, B.S., Aqg. Toxicol.; J. B. Brown, B.S., D.V.M,,
Assoc. Aq. Toxicol,; Y. Nakahama, Sr.Tech.; L. Brady, Tech.
Study Schedule:

Test Beginning: 3-31-15, 1040 hrs.

Test Ending: 4-10-15, 1105 hrs.
Disposition of Study Records: All raw data, reports, and other study records are stored at Northwestern Aquatic
Sciences, 3814 Yaquina Bay Rd., Newport, OR 97365.
Statement of Quality Assurance: The test data were reviewed by the Quality Assurance Unit to assure that the
study was performed in accordance with the protocol and standard operating procedures. This report is an
accurate reflection of the raw data.

TEST MATERIAL
Control Sediment: Control sediment {NAS Sample #5250G) was collected from the Eohaustorius estuarius

amphiped collection site in lower Yaquina Bay, Oregon, on 3-25-15. The sediment was sieved through a 0.5-
mm stainless steel screen and stored at 4°C in the dark.

Test Sediments: Four test sediments and one reference sediment were tested. Details follow:;

NAS Sample No. 5231G 5245G 5246G
Sample Description WWD05-0-4-150206  WWD02-4-8-150205 WWD02-0-4-150205
Collection Date 2-6-15 2-5-15 2-5-15
Receipt Date 3-23-15 3-23-15 3-23-15
Interstitial Salinity (%o) 29.0 29.5 29.5

NAS Sample No. 5247G 5230G

Sample Description WWD12-0-4-150206 WWD-REF-150319

Collection Date 2-6-15 3-19-15

Receipt Date 3-23-15 3-20-15

Interstitial Salinity (%e) 29.0 27.0

Storage: Samples were stored at 4°C in the dark.
Treatments: The samples were minimally homogenized by mixing with stainless steel implements.

TEST WATER
Source: Yaquina Bay, Oregon
Date of Collection: 3-23-15
Water Quality: Salinity 28.0%o; pH, 8.1
Pretreatment: Filtered to <0.45 pm, salinity-adjusted with MilliQ® deionized water, aerated.

Test No. 865-1 Page 1 of 6
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TEST ORGANISMS
Species: Eohaustorius estuarius, amphipod
Age: adult
Source: Yaquina Bay, Oregon
Acclimation: Amphipods were collected on 3-26-15 at interstitial water conditions of 12.0°C and 14.0%0. They
were acclimated to test temperature and salinity over six days before addition to the test. Average holding
conditions during this time were: temperature, 15.6 + 0.1°C; pH, 8.1 % 0.2; salinity, 24.7 % 3.7%o; and dissolved
oxygen 8.3 + 0.2 mg/L.. The photoperiod was constant light.

TEST PROCEDURES AND CONDITIONS
The following is an abbreviated statement of the test procedures and a statement of the test conditions actually
employed. See the test protocol (Appendix I) for a more detailed description of the test procedures used in this
study.

Test Chambers: 1 L covered borosilicate glass beakers

Test Volumes: 175 ml of test, reference, or control sediment; 950 ml total volume.

Replicates/Treatment: 5 {plus one water quality replicate)

Salinity adjustment: none

Organisms/Treatment: 100 (20/replicate).

Water Volume Changes per 24 hr: None.

Aeration: Yes, at least 2 cm above the sediment surface.

Feeding: None.

Acceptance Criteria: Results are valid if mean control mortality does not exceed 10%, and does not exceed
20% in any one control replicate.

Performance Criteria: For testing under the Dredged Material Evaluation and Disposal Procedures User
Manual, December 2014, the mean mortality in the reference sediment must not exceed the mean mortality in
the control sediment by more than 20% absolute.

Effects Criteria: 1) mortality after 10 days, 2) daily emergence of amphipods from the test sediments, and 3)
failure of surviving amphipods to rebury at the end of the exposure period. Death is defined as no visible
appendage movement or response to tactile stimulation. Unrecovered animals at the end of the exposure period
were considered dead,

Water Quality and Other Test Conditions: The temperature, dissolved oxygen, salinity, and pH, were measured
in the water quality replicate test chamber daily. Total dissolved sulfide and total ammonia-N were measured
in the overlying water of the water quality replicate test chamber on days 0 and 10. Interstitial total ammonia-N
and total dissolved sulfide were measured in bulk sediments, and interstitial total ammonia-N was measured in
the water quality beaker on test day 10. Interstitial water samples were obtained by centrifugation or by
settling. Total soluble sulfide and total ammonia-N were measured using Hach reagents based on the
methylene blue (EPA Method 376.2) and salicylate (Clin. Chim. Acta 14:403, 1996) colorimetric methods,
respectively; samples were not distilled prior to analysis. Un-ionized ammonia-N was computed using “Un-
ionized Ammonia Calculator”, v1.0 (Dr. Landon Ross, Florida Department of Environmental Protection). The
photoperiod was constant light.

DATA ANALYSIS METHODS
The percent amphipod mortality, percent of surviving amphipods failing to rebury at the end of the test, and
percent total effective mortality were determined from the final observations according to the formulas:

Percent Mortality = 100 x ([initial amphipods - surviving amphipods)/initial amphipods)

Percent Survivors not Reburied = 100 x ([surviving amphipods - number survivors reburied)/surviving
amphipods)

Percent Total Effective Mortality = 100 x ([initial amphipods - surviving amphipods] + [surviving
amphipods - number survivors reburied])/initial amphipods

Another endpoint was the sum of observed daily sediment emergence events in a test beaker throughout the

test. Control and treatment means and standard deviations for the biological endpoints described above and for
water quality data were computed using Microsoft EXCEL 2010. The software used for statistical comparisons

Test No. 865-1 Page 2 of 6
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was BioStat (version Feb 9, 2006 (EXCEL)) bioassay software developed by the U.S. Army Corps of Engineers,
Seattle District. Percent mortality in each test sediment was compared against that in the appropriate reference
sediment, Generally, an arcsine square root transformation was performed on percentage data before analysis. In
some cases, a rank order transformation was necessary. Following determination of normality and homogeneity of
variances, a one-tailed Student T-test, Approximate T-test, One-sample T-test, Mann Whitney test, or Rankit
Analysis was conducted at the 0.05 level of significance.

PROTOCOL DEVIATIONS
1. Several salinity measurements were above the protocol-specified range of 28.0 + 1.0%o {(maximum 30.0%a).
2. The test water was held longer than the two days listed in the protocol. Rain forecasts prior to test start
necessitated early test water collection.

REFERENCE TOXICANT TEST
The reference toxicant test is a standard multi-concentration toxicity test using ammonia expressed as NH;-N
and administered as NH;Cl, to evaluate the performance of the test organisms used in the sediment toxicity test.
The performance is evaluated by comparing the results of this test with historical results obtained at the
laboratory. A summary of the reference toxicant test result is given below. The reference toxicant test raw data
are found in Appendix II.

Test No.: 999-3406

Reference Toxicant and Source: Ammonia as ammonium chloride, Mallinckrodt, 10.0 mg/mL ammonia-as-N
stock prepared 12-31-13.

Test Date: 3-31-15

Dilution Water Used: Yaquina Bay, Oregon, seawater; 28.0 %o, pH 8.1

Result; The 96-hr LC50 was 225 mg/I. NH;-N. This result is within the laboratory's control chart waming
limits (76.2—402 mg/L NH;-N).

RESULTS AND DISCUSSION
Observations of overlying water quality parameters during the test are summarized in Table 1. Interstitial water
quality measurements during the test are summarized in Table 2. Individual water quality measurements are
located in the raw data (Appendix [1).

Except as noted above, all measurements of standard water quality parameters were within protocol-specified
ranges. Dissolved sulfide was not detected in the overlying water (detection limit 0.02 mg/L). Total ammonia-N
concentrations in the overlying water ranged from <0.1 mg/L to 1.2 mg/L (maximum 0.038 mg/L un-ionized
ammonia).

Interstitial total ammonia-N concentrations in the bulk sediment and beakers on day 10 ranged from 0.6 to 11.7
mg/L (maximum 0.385 mg/L un-ionized ammonia), with initial sulfide concentrations ranging from <0.1 to 0.2

mg/L.

Table 3 shows the effects of test sediment exposures on emergence, mortality, and reburial. The test met the
acceptability criterion (£10%) for mean control mortality; mean mortality in the control was 1.0%. In addition,
replicate control mortality was 0.0, 0.0, 0.0, 5.0, and 0.0%; therefore, the control replicate acceptability
criterion was met (<20% in any one replicate). The reference toxicant test result (225 mg/L NH;-N) was within
the laboratory's control chart warning limits. Mean mortality in reference sediment, WWD-REF-150319 (NAS
#5230G) was 5.0%, well within the performance standard of not exceeding the mean mortality in the control
sediment by more than 20%.

The test control acceptance criteria and the reference sediment performance criterion were met, and the positive
control performance was within the laboratory’s acceptance limits. It is concluded, therefore, that the test has
developed acceptable data for use in making management decisions.

Test sediment WWD12-0-4-150206 was compared to the control sediment due to grain size considerations. All
other test sediments were compared to the reference WWD-REF-150319. The percent mortality in test sediments
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WWD02-0-4-150205 and WWD05-0-4-150206 was significantly higher (P=0.05) than that in the reference
sediment.

Interpretation was based on guidelines from the “Dredged Material Evaluation and Disposal Procedures User
Manual,” December 2014. For a test sediment to fail under these guidelines, under the single hit rule, the mean
test mortality must be >20% absolute over the mean negative control response, and >10% (dispersive) or >30%

(nondispersive) absolute over the mean reference sediment response, and statistically different (o = 0.05) from the
reference sediment. Under these rules, two test sediments, WWD02-0-4-150205 and WWD05-0-4-150206 failed
under the single hit dispersive rule (Table 4).

STUDY APPROVAL
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Table 1. Summary of overlying water quality conditions during tests of the amphipod, Eohaustorius estuarius,
exposed to marine sediments.

Parameter Mean + SD Minimum Maximum N
Temperature (“C) 15203 14.8 16.1 66
pH 82+0.1 7.9 8.5 66
Salinity (%) 28.9x0.7 27.0 30.0 66
Dissolved oxygen (mg/L) 7.8+02 6.5 8.1 67
Total soluble sulfide (mg/L) -- <0.02 <0.02 12
Total ammonia-N (mg/L) --- <0.1 1.2 12
Un-ionized ammonia (mg/L) - <0.003 0.038 12

Table 2. Summary of interstitial water quality conditions during tests of the amphipod, Eohaustorius
estuqrius, exposed to marine sediments.

Parameter Mean £ SD Minimum Maximum N
Salinity (%o) 29.1 £ 0.7 27.0 29.5 11
pH 7.7%£0.3 6.9 8.1 11
Total soluble sulfide (mg/L) --- <0.1 0.2 5
Total ammonia-N {mg/L) - 0.6 11.7 11
Un-ionized ammonia (mg/L) -- 0.003 0.385 11

Table 3. Means and standard deviations (n=5) of sediment emergence, percent mortality, percent of survivors failing
to rebury, and percent total effective mortality of Eohaustorius estuarius exposed to estuarine sediments.

Sample description Emergence' Percent Percent Survivors ~ Percent Total
(no./replicate) mortality Failing to Rebury Effective
Mortality
Control (NAS# 5250G) 0.0+00 1.0+£22 0.0+0.0 1.0£22
WWD02-0-4-150205 (NAS# 5246G) 24+29 27.0+7.6* 0.0+0.0 27076
WWD02-4-8-150205 (NAS# 5245G) 1.6+1.8 7.0+2.7 0.0+£0.0 TQL27
WWD05-0-4-150206 (NAS# 5231G) 3224 25.0£11.7* 0.0+ 0.0 25.0%11.7
WWD12-0-4-150206 (NAS# 5247G)’ 0.0+0.0 1.0£22 0.0£0.0 1.0x22
WWD-REF-150319 (NAS# 5230G) 12+1.3 5.0+3.5 0.0+0.0 50%3.5

! Daily emergence counts include all amphipods observed on or above the sediment surface, whether living or dead.
? Compared to the control sediment per client request.
*Percent mortality was significantly higher than that in reference sediment (p<0.05).
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Table 4. Single-hit criteria interpretation of Eohaustorius test data.

Percent Significantly Percent Percent Failure  Failure under
mortality different from difference  difference under 1-hit
the reference over over the 1-hit nondispersive
Sample description at o= 0.05? negative  reference  dispersive rule?
control rule?
Control 1.0+£22 - - - e -
(NAS# 5250G)
WWD02-0-4-150205 270+ 7.6 Yes 26.0 22.0 Yes No
(NAS# 5246G)
WWD02-4-8-150205 70x2.7 No 6.0 2.0 No No
(NAS# 5245G)
WWD05-0-4-150206 250117 Yes 24.0 20.0 Yes No
(NAS# 5231G)
WWD12-0-4-150206' 1.0+22 No 0.0 4.0 No No
(NAS# 5247G)
WWD-REF-150319 50+3.5 - - -— - -
(NAS# 5230G)

If the mean test sediment mortality >20% absolute over the mean negative control response, and >10% (dispersive)
or >30% (nondispersive) absolute over the mean reference sediment response, and statistically different (¢ = 0.05)
from the reference sediment, it tails under the single-hit rule,

' Compared to the control sediment.

Test No., 865-1
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TEST PROTOCOL

AMPHIPOD, EOHAUSTORIUS ESTUARIUS,
10-DAY SOLID PHASE SEDIMENT BIOASSAY

1. INTRODUCTION
1.1 Purpose of Study: The purpose of this study is to identify marine test sediments that are toxic to an estuarine
amphipod.

1.2 Summary of Method: The 10-day static test is performed using adult amphipods obtained from a wild
population. Test sediments are placed in the bottom of 1-liter glass beakers used as test vessels that are then
filled with clean seawater. Five replicate containers for each test sediment, reference site sediment, and the
collection site control sediment, each containing 20 test organisms, are employed. Survival, emergence
from the sediment during exposure, and failure to rebury in clean sediment after the test are the response
criteria used. The mean and standard deviation for each treatment and test endpoint are given in the final
report. Between-treatment statistical comparisons may be made, where each treatment is compared to the
control and/or reference sediment. This protocol is based on PSEP (1995) guidelines, PSDDA (PSDDA
1989, U.S. ACOE et al. 2000) modifications, SMS (WDOE 2003) and ASTM E-1367 (ASTM 2004).

2. STUDY MANAGEMENT
2.1 Sponsor's Name and Address:

2.2 Sponsor's Study Monitor:

2.3 Name of Testing Laboratory:
Northwestern Aquatic Sciences

3814 Yaquina Bay Road, P.O. Box 1437
Newport, OR 97365

2.4 Test Location: Newport Laboratory

2.5 Laboratory's Personnel to be Assigned to the Study:
Project Manager/Technical Director:
Quality Assurance Officer:
Aquatic Toxicologist:
Aquatic Toxicologist:

2.6 Proposed Testing Schedule: Tests should begin within 2 weeks (8 weeks with samples under nitrogen for
PSDDA or SMS) of sample collection. A reference toxicant test is run concurrently.

2.7 Good Laboratory Practices: The test is conducted following the principles of Good Laboratory Practices
(GLP) as defined in the EPA/TSCA Good Laboratory Practice regulations revised August 17, 1989 (40
CFR Part 792).

3. TEST MATERIAL
The test materials are marine or estuarine sediments. E. esfuarius is a desirable test species for sediments with
interstitial water salinity of 2-28 ppt, and the use of the E. estuarius bioassay is preferred for sediments with
salinities <25 ppt. The collected sediments are placed in a suitable container for shipping and storage. The
preferred container is a solvent and acid cleaned 1 L glass jar fitted with a TFE-lined screw cap. The jars are filled
completely so that there is no air space. At the laboratory, the samples may be stored at 4°C in the dark in the
original sealed containers for up to 2 weeks (8 weeks with no headspace or with samples under nitrogen for PSDDA
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or SMS) prior to testing. The negative control sediment is from a clean site, normally the amphipod collection site.
In addition, one or more reference sediments, clean sediments with physical characteristics similar to the test
sediments, may also be employed.

4. TEST WATER
Test water is filtered Yaquina Bay seawater adjusted to the selected test salinity. The water is pumped from
Yaquina Bay into a 6000 gal seasoned fiberglass reservoir from which it is supplied under pump pressure to the
laboratory. Filtration is accomplished using a sand filter followed by 5 pm, 1 pm, and (.40 pm cartridge filters. An
alternative seawater supply of similar quality may be used. Seawater should be held at £15°C for <2 days prior to
test initiation,

5. TEST ORGANISMS

5.1

5.2

5:3

5.4

Species: Estuarine amphipod, Fohaustorius estuarius.

Source: Field collected from the lower portion of Beaver Creek, OR, or Yaquina Bay, OR in the intertidal
zone. Interstitial water salinity and temperature are measured at the collection site. The sediments are
sieved in the field using a 1.0 mm screen and the recovered amphipods, along with miscellaneous debris, are
washed into plastic pails of collection site sediment and returned promptty to the laboratory.

Laboratory Handling: Pails containing the amphipods are placed in a laboratory water bath or controlled
temperature room for temperature control and supplied with gentle aeration. As soon as possible after
collection, the amphipods are sieved from the pails of sediment and are removed from the holding vessel
using a fine mesh aquarium dip net and placed into Pyrex glass sorting trays.  The test organisms are
picked from the detritus using a large bore eye dropper and 100 amphipods each are placed into small
plastic freezer containers (9 cm x 9 cm x 6 cm) holding a 1 cm layer of clean sediment from the collection
area. Freezer containers are immersed in a seawater tray provided with seawater and aeration, and held
under constant illumination for at least 2 days, but no longer than 10 days prior to the beginning of the test.
It may be necessary to acclimate the amphipods to the test salinity, depending upon the collection site
salinity and the test water salinity. Although moderate rates of salinity change are preferred, this species is
tolerant of rapid salinity changes (DeWitt, et al., 1989).

Age at Study Initiation: Adult

6. DESCRIPTION OF TEST SYSTEM

6.1

6.2

Test Chambers and Environmental Control: Test chambers used in the toxicity test are 1000 ml glass
beakers. The beakers are covered to minimize contamination and evaporation of seawater or loss of volatile
compounds. Test chambers are maintained at constant temperature by partial immersion in a
temperature-controlled water bath or by placement in a temperature-controlled room. Minimal aeration
(approx. 100 bubbles/min.) is supplied through a glass pipet with the tip placed at least 2 cm above the
sediment surface. The test is performed under continuous illumination, using ambient laboratory lighting.
SMS may require UV light for PAH-contaminated intertidat sediments.

Cleaning: All laboratory glassware, including test chambers, is cleaned as described in EPA/600/4-90/027F.
New glassware and test systems are soaked |15 minutes in tap water and scrubbed with detergent (or cleaned
in an automatic dishwasher); rinsed twice with tap water; carefully rinsed once with fresh, dilute {10%, V:V)
hydrochloric or nitric acid to remove scale, metals, and bases; rinsed twice with deionized water; rinsed once
with acetone to remove organic compounds (using a fume hood or canopy); and rinsed three times more
with deionized water. Test systems and chambers are rinsed again with dilution water just before use.

7. EXPERIMENTAL DESIGN AND TEST PROCEDURES

7.1

Experimental Design: An experimental design is used consisting of exposure of test organisms to a number
of test sediments, one or more reference sediments, and to the collection site control sediment. Each
treatment consists of five replicate test chambers each containing 20 animals. An additional replicate
containing 20 test organisms is used for daily water quality measurements. More replicates, with or without
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72

7.3

74

7.5

test organisms as appropriate, may be employed for periodic interstitial water quality measurements. Blind,
random testing is used.

Preparation of Test Sediments: The interstitial salinity of the test, reference, and control sediments is
measured. Adjustment of interstitial salinities is not recommended for Eohaustorius estuarius under
standard guidelines, as E. estuarius tolerates a broad salinity range and any adjustments disturb the test
sediments. However, if client project specifications require interstitial salinity adjustment, the PSEP (1995)
procedure described for Rhepoxynius abronius and Neanthes arenaceodentata testing may be used.

Certain projects may require purging of excess ammonia from sediment interstitial water, PSDDA and SMS
allow purging to be considered when interstitial total ammonia concentrations are 60 mg/L or above (at pH =
7.7; un-ionized >0.8 mg/L). However, purging is allowed only by agency permission, so the decision to
purge should be made by the client. Testing of purged sediments may require concurrent testing of the same
sediments unpurged.

If no salinity adjustment or purging is done, sediments are used without further treatment. Each test sediment
is mixed thoroughly using a non-contaminating implement, then an aliquot (175 ml) sufficient to make a
2-cm-deep layer is added to each test beaker, and the surface is smoothed. Bubbles are removed from the
sediment by gently tapping each beaker against the palm of the hand. Seawater at the test temperature and
salinity is carefully added into the beaker to the 750 ml mark utilizing a water dispersal technique to avoid
suspending the sediment. The beakers are then placed into the water bath or constant-temperature room and
covered with watchglasses. An air delivery pipet is inserted into each beaker under the watchglass.
Overhead lights provide constant illumination. Water in the test beakers is aerated without disturbing the
sediments. The test system is then allowed to temperature equilibrate overnight,

Beginning _the Test: Amphipods are wet sieved, using a 1.0 mm sieve, from the holding sediment and
impartially distributed to a series of seawater-filled containers each holding 10 amphipods. Two containers
of 10 animals each are randomly added to each replicate. Once amphipods are added to a replicate, the
number of animals that do not burrow into the test sediment within 15 minutes is recorded. Amphipods not
burrowed are removed and replaced with healthy amphipods, unless they are actively swimming or
burrowing and re-emerging, as this may be a response to toxic material. Following addition of amphipods to
the test chambers, additional water is added to achieve a final volume of 950 ml.

Effects Criteria: Effects criteria are 1) survival after 10 days, 2) daily emergence of amphipods from the test
sediments, and 3) failure of amphipods to rebury in sediment at the end of the exposure period. Death is
defined as no visible appendage movement or response to tactile stimulation.

Test Conditions: Test containers are maintained at a constant 15 + 1°C. The selected test salinity is kept
within + 1 ppt. Frequently, a test salinity of 28 ppt is used to be consistent with Rhepoxynius and Ampelisca
tests. The dissolved oxygen concentration in each test container must be greater than 60% saturation
throughout the 10-day test. Each beaker is supplied with oil-free compressed air provided at a rate of
approximately 100 bubbles per minute through disposable glass pipettes positioned with their tips at least 2
cm above the sediment surface. Each beaker is covered by a watchglass to minimize evaporation and the
possibility of cross contamination between beakers. The test is conducted under constant illumination.

7.6 Feeding: Animals are not fed at any time before or during the test.

T

Test Duration, Type and Frequency of Observations, and Methods: The duration of the sediment toxicity
test is 10 days. The type and frequency of observations to be made are summarized as follows:
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TYPE OF OBSERVATION TIMES OF OBSERVATION
Biological Data
Emergence from sediment daily
Survival end of test
Reburial end of test

Physical and Chemical Data

Sediment interstitial salinity

at test beginning (bulk sediments) & end

Salinity, dissolved oxygen, pH, &temperature of

overlying water (1 replicate only) daily
Ammonia and sulfides in
overlving water (1 replicate) at test beginning & end

Ammonia, sulfide, pH, & salinity in
interstitial water (optional)

for PSDDA and SMS, ammonia, pH, & salinity in
bulk sediments and at test beginning and end;
sulfide as requested by client

Check air and lights

daily

The presence of amphipods that have emerged from the sediments is recorded daily. Any other unusual
observations are recorded. No amphipods are removed at any time until the termination of the test. The
bioassay is terminated after 10 days of sediment exposure. The sediment is wet sieved through a 0.5 mm
screen to recover buried amphipods. The number of surviving amphipods is recorded. For the reburial
endpoint, surviving amphipods from each beaker are transferred to containers with a layer of control
sediment and observed under constant illumination. The numbers of amphipods able to bury within a 1-hour
exposure period are then recorded.

Dissolved oxygen is measured directly in test beakers using an air-calibrated polarographic oxygen probe.
The pH is measured using a properly calibrated pH meter with scale divisions of 0.1 pH units. Temperature is
measured using a calibrated mercury thermometer or a telethermometer. Salinity is measured using a
refractometer. The method used for the measurement of total ammonia-N in the overlying water and
sediment porewater from sediment bioassays is based on the salicylate colorimetric method of Hach
Chemical Co. and was adapted from Clin. Chim. Acta., 14: 403 (1966). The method used for the
measurement of dissolved sulfide in the overlying water and sediment porewater in marine sediment
bioassays is the methylene blue colorimetric method based on SM 4500-8% (Standard Methods 1995 (19%
edition). Any observed changes in sediment color or the formation of a sediment discontinuity layer is also
recorded.

7.8 Criteria of Test Acceptance: For the test to be considered acceptable, the minimum mean survival of
organisms in the control treatment at the end of the test must be 90%, and survival in each control replicate
must be at least 80%.

7.9 Performance Criterion: For PSDDA, mean percent mortality in the reference sediments must be <20% over
the negative control. For SMS, mean percent mortality in the reference sediments must be <25%.

7.10 Reference Toxicant Test: A routine reference toxicant test is run concurrently with each sediment test. This
may be a 48-hr test with sodium dodecy! sulfate (preferred), or a 96-hr test with cadmium chloride (frequently
required by client). PSDDA and SMS also require a water-only ammonia test when any test sediment
interstitial ammonia is > 30 mg/L. total ammonia (at pH=7.7; un-ionized >0.4 mg/L).

8. DATA ANALYSIS
The mean and standard deviation are calculated for each endpoint employed (e.g. mortality) and for each treatment
(i.e. test sediment). Between-treatment comparisons may be made using a t-test {Student’s t-test, approximate t-test,
one-sample t-test), Wilcoxon Two-Sample test, Mann-Whiiney test, or Rankit Analysis, where each treatment is
compared to the control or the reference sediment. An arcsine-square root transformation of proportional data, and
tests for normality and heterogeneity of variances, are performed prior to statistical comparisons. An estimate of
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total effective mortality (optional) may also be calculated by summing percent mortality and percent failure to
rebury.

REPORTING

A report of the test results must include the following information: name and identification of the test; the
investigator and laboratory; sediment holding temperature data; information on the test sediment including the
interstitial salinity for control, reference and test sediments; information on the source of seawater used; detailed
information about the test organisms including acclimation conditions; a description of the experimental design and
test chambers and other test conditions including water quality; information about any aeration that may have been
required; definition of the effects criteria and other observations; unusual responses, if any, in the control treatment;
daily emergence for each beaker and the 10-day mean and S.D. for each treatment; 10-day mortality for each beaker
and the mean and S.D. for each treatment; failure to rebury and total effective mortality (optional) in each beaker
and the mean and S.D. for each treatment; 96-hr LC50 with reference toxicant; a description of data analysis
methods employed and documentation of statistical test results; any unusual information about the test or deviations
from procedures.

. STUDY DESIGN ALTERATION

Amendments made to the protocol must be approved by the sponsor and study director and should include a
description of the change, the reason for the change, the date the change took effect, and the dated signatures of the
study director and sponsor. Any deviations in the protocol must be described and recorded in the study raw data.
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TestNo. 865-1 Client Anchor QEA Investigator g
STUDY MANAGEMENT
Client: ANCHOR QEA, LLC, 720 Qlive Way, Suite 1900, Seattle, WA 98101
Client's Study Monitor: Ms. Cindy Fields
Testing Laboratory: Northwestern Aquatic Sciences
Test Location: Newport Laboratory
Laboratory's Study Personnel: o
Proj. Man./Study Dir. G.J. Irissarri
QA Officer , L.K. Nemeth
1._ Yo ARG Gre o 2.5 Bther— o=
3. LC-L‘ ~<A [S r ‘lt’(.!\ 1A 4. ‘ a
5. - B. 553 Gy (dv N @
7 8.
Study Schedule:
Test Beginning: 3-31-|S 1oH O Test Ending: F-103y" 10y
TEST MATERIAL
General description (see sample logbook/chain-of-custody for details):
NAS Sample No.: 5231G 5245G 5246G 5247G 5230G
Description: WWD05-0-4-150206  WWD02-4-8-150205  WWD02-0-4-150205  WWD12-04-150206  WWD-REF-150318
Collection Date: 21612015 21512015 2152015 2/6/2015 3/19/2015
Receipt Date: 3/23/2015 3/23/2015 3/23/2015 3/23/2015 3/20/2015
Inters.Salinity (ppt): 29.0 24,5 29.5 29.0 Z3.6
NAS Sample No.:
Description:

Collection Date:
Receipt Date:
Inters.Salinity (ppt):

NAS Sample No.:
Description;
Collection Date:
Receipt Date:
Inters.Salinity (ppt):

NAS Sample No.:

Description:

Collection Date:
Receipt Date:
Inters. Salinity (ppt):

Error codes: 1) correction of handwriting error

2) written in wrong location; entry deleled

3) wrong date deleted, replaced with corrrect date

4) error found in measurement; measurement repeated Page __1 _ of 4t
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Test No. 865-1 Client Anchor QEA Investigator
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Test No. 865-1 Client Anchor QEA Investigator
TEST ORGANISMS
Species: Eohaustorius estuarius Date Collected: 3-26-1S
Source: Yaquina Bay, OR
Field conditions when collected:
Interstitial temperature: 12 ,0°<.  Interstitial salinity: 11.0 ppT
Acclimation Data: b
Temp. | .4 &« V|Sal DO Feeding Water
Date |{deg.C)| pH |(ppt) | (mg/L) amount | description changes Comments
52615 156 | 2.9 |20.0] <.C NaT rer e
3atas| 1Is.s | 9.0 |wo| %3 l Ye
32945 1S.¢ | #]| |S| 7] | =
3-145| 15.5 | 9.1 W, 5| T JE S
32015 15:6 | Bl |2wmeo| T -
-3 5+ 9] |23.0 T 2L i p i
e
bh;"‘?‘f 2 L:"
21
Mean | tS.6 | %6 [24.F 2.5
SD. | 6.l 0.2 | 3.3 a.L
(N) e e A (A

Photoperiod during acclimation: Ce s TANT  LlaHT

TEST PROCEDURES AND CONDITIONS
Test chambers: 1 L glass beakers covered with watchglasses
Test volumes: 175 ml of test sediment; 950 ml total volume
Replicates/treatment: (5) = Organisms/treatment: (100) 100 ( zo/ zeﬂ
Additional replicates included for water quality purposes (indicate numbers of each that apply):

\/ Water quality beaker {with test organisms) (may also be Day 10 sacrificial beaker)
Day zero sacrificial beaker {no test organisms)

Ammonia-purging sacrificial beakers (no test organisms)

Day sacrificial beaker(s) (with test organisms)
Test water changes: None Aeration: Yes, at least 2 cm above the sediment surface
Feeding: None Photoperiod: Constant light
Beaker placement: Total randomization Test temperature (deg.C). 15 % 1.0
Salinity (ppt): 2%.0 4 1O

MISCELLANEOUS NOTES
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Test No. 865-1 Client Anchor QEA Investigator

Control Sediment:

Source: Yaquina Bay, OR

Date collected: 3/25/15 Interstitial salinity: 22.0 22T

Sieved through _ 0.5  -mm screen '

Storage: 4°C in the dark NAS# 5250G
Test conducted in (circle one): room1  room2  room 3 trailer  water bath
Randomization chart; Tef SHELFE

> 2k

2z — 35

l 24

FRroMT
Randomization chart:
Randomization chart:
Randomization chart:
TEST WATER
Source: Yagquina Bay, Oregon, sea water &) ‘-6,,45
Date of Collection: B-15-15 Salinity (ppt) 2%.0 pH =< 2.}
Treatments: filtered to 04 um., salinity-adjusted with MilliQ deionized water, aerated
G045 &3k
515 -1%
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NORTHWESTERN AQUATIC SCIENCES
MARINE AMPHIPOD 10-DAY SOLID PHASE SEDIMENT TEST

Test No.

865-1

Client

Anchor QEA

PROTOCOL NO. NAS-XXX-

Investigator

4

Day_0__ (3 /3 s~ Vo [

DAILY RECORD SHEET
overlying NH3 sampled (days 0,10)? ‘1¢2

Beaker
No.

Temp.
(deg.C)

pH

Sal.
(ppt)

DO
(ppm)

(mg/L)

No' ark
emerged

Air

Comments

4"""’

|lbhlw|n]=

*6

k. O

z7.°

.6

7

5

g v

Cvol

(o]

*10

T4

Seo L

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

*26

©n

Q. ¢ T

*27

¢
(o8

74.©

Eo G L

28

29

30

31

ANIMAL REPLALED

*32

3\

78 O

FXE

33

35

36

o[olep o= 1PCloR PR P oh lalolalolo|elcle|o|ole(ele|ocle lofo|cle (@

¥ Water Quality Beakers
** Emergence is measured every day. However, for day zero only, this is number not buried within 10-15 minutes
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NORTHWESTERN AQUATIC SCIENCES PROTOCOL NO. NAS-XXX- 4
MARINE AMPHIPOD 10-DAY SOLID PHASE SEDIMENT TEST

TestNo. 865-1 Client Anchor QEA Investigator
DAILY RECORD SHEET
Day | _( M/ | 1I'hg gD
Beaker | Temp. pH Sal. DO No.
No. (deg.C) {ppt) {ppm) emerged Air Comments
1 L%
2 AL
3
4
5
% | 192 kel T 4 Q-2
7 | s-d £1 | 230 g1

0 | /5.2 | ¥l 21490 | 714
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25

26 | 152 g. 12%-2 | F. @

27 /52 | 34 225 | _F-X
28
29
30
31

2 [Z4-1 [AR-] 10| F-7
33

35
36

aﬁogoomgCCOBGQbGQQQQGngQGQQQQGQQQQG

* Water Quality Beakers
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NORTHWESTERN AQUATIC SCIENCES
MARINE AMPHIPOD 10-DAY SOLID PHASE SEDIMENT TEST

PROTOCOL NO. NAS-XXX- 4

TestNo. 865-1  Client Anchor QEA Investigator
DAILY RECORD SHEET
Day_2Z (v 17 1/5) L Ay
Beaker | Temp. pH Sal. DO No.
No. (deg.C) (ppt) (ppm) emerged Air Comments
1 2 O
2 o |
3 o \
4 7
5 (184
6 / 5 5 S 285 3.1 0 1
*7 155 X { 2 g £y (7 |
8 \
9 o
0 | 755 | o | 2%o] 7.4 1
11 o
12 i
13 &
14 [
15 ¢)
16 [V [
17 0 l
18 c)
19 @)
20 v
21 )
22 )
23 )
24 0
25 v
26 154 ) | 28| #A )
27 5.3 LIV 190 | &7 T
28 o)
29 )
30 ¢)
31 o
*32 /5.2 Be / Z85 7.9 O
33 0
34 O
35 |
36 [

* Water Quality Beakers
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NORTHWESTERN AQUATIC SCIENCES
MARINE AMPHIPOD 10-DAY SOLID PHASE SEDIMENT TEST

PROTOCOL NO. NAS-XXX- 4

Test No. 865-1 Client Anchor QEA Investigator
DAILY RECORD SHEET
Day 2 (y /3 /1S s/
Beaker | Temp. pH Sal. DO No.
No. (deg.C) (ppt) {ppm) emerged Air Comments
1 yot O
2 s |
3 24
4 &
5 &
6 12| E - | 270 g.J Iz
7 | ey Z. z9.0| 21 | &
8 'z
9 28
0 | /6.y €1 240| 7.9 | o~
11 "o
12 Y4
13 o
14 s
15 )2
16 y2s
17 o
18 &
19 Z
20 |
21 yZi
28 oz
23 o
24 &
25 “
*26 /5.3 T 222 | 7.4 24
27 /6.3 5-1 TS| L 2
28 y.-il
29 FA
30 o
31 24
*32 | (5 5.1 | 28.¢| 2.7 28
33 g
34 &
35 i
36 /,@’

* Water Quality Beakers
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NORTHWESTERN AQUATIC SCIENCES
MARINE AMPHIPOD 10-DAY SOLID PHASE SEDIMENT TEST

Test No.

865-1

Client

Anchor QEA

PROTOCOL NO. NAS-XXX-

Investigator

4

Day_ 4 (yiY ii5) @Ay

DAILY RECORD SHEET

Beaker
No.

Temp.
(deg.C)

pH

Sal.
{ppt)

DO
(ppm)

No.
emerged

Air

Comments

G| B jWIN | —

*6

/5.0

e

7

/1$-1

192

A

*10

(1§~

195

3.\

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

*26

3-7-

192

1.7

*27

A i

2.9.0

7 ?,}

28

29

-..___-‘---

30

31

*32

/5P

2§~

>4

ClRIY o~ 970 O\"QE’DOGQJQ‘DO--Q)Q,OQ) o~ R0 dol 49

F Water Quality Beakers
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NORTHWESTERN AQUATIC SCIENCES
MARINE AMPHIPOD 10-DAY SOLID PHASE SEDIMENT TEST

Test No.

8§65-1

Client

Anchor QEA

PROTOCOL NO. NAS-XXX-

Investigator

4

Day S (4 /5 115 )6l

DAILY RECORD SHEET

Beaker
No.

Temp.
(deg.C)

pH

Sal.
{ppt)

DO No.
(ppm) emerged

Air

Comments

ol

O|ajWiN =

*6

14.9

29.0

19

*7

15,1

29.5

3

.10

=X

31.¥

i1

12

13

14

15

16

17

18

19

20

21

22

23

24

25

*26

4.9

29,0

*27

15,0

20,6

1.4

28

29

30

31

*32

149.9

29.5

3.3

33

35

36

Qoo (e RI2e|s|eloN[e|R[d|2]|oleP oo [P|Qlole - [o|slelo|ole |alo

* Water Quality Beakers
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NORTHWESTERN AQUATIC SCIENCES

Test No.

865-1

PROTOCOL NO. NAS-XXX-

MARINE AMPHIPOD 10-DAY SOLID PHASE SEDIMENT TEST

Client

Anchor QEA

Investigator

4

Day_& (v /¢ Iig

Jors

DAILY RECORD SHEET

Beaker
No.

Temp.
{(deg.C)

pH

Sal.
(ppt)

DO
(ppm)

E
o =
o °
@
a

Air

Comments

=i &

2%t

% Cl—

0K

ey Y

gbjwiN|—

"6

29 O

§o

*7

76 -8

7 s

(s 2]

*10

£ 3

ZES

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

*26

27

24.5

Ry [en
o\ ()

28

29

30

3

*32

£.3

2.6

2.8

33

35

36

N NSNS RN RSN

* Water Quality Beakers
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NORTHWESTERN AQUATIC SCIENCES PROTOCOL NO. NAS-XXX- 4
MARINE AMPHIPOD 10-DAY SOLID PHASE SEDIMENT TEST

TestNo. 865-1 Client Anchor QEA Investigator

DAILY RECORD SHEET

Day_F (& /17 1;§)>

Beaker | Temp. pH Sal. DO No.
No. (deg.C) {ppt) (ppm) emerged Air Comments

§1C

Nl jWiN|—

‘6 (1S9 §.4 | n2¢x| £.0
'7 (_S'( 3('-?— z‘?ta ‘?"1

o 4]

0 [ /Sy | 53 | TR0 | 74
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25

*26 (S 8.~ NN | A9

27 | 150 | sa | zey | 7.4
28
29
30
31

%2 | 144 | &% [T | B

g8

35

Qepbllelelle e ddIUToR (2= O Y Y- DY I o

* Water Quality Beakers
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NORTHWESTERN AQUATIC SCIENCES PROTOCOL NO. NAS-XXX- 4
MARINE AMPHIPOD 10-DAY SOLID PHASE SEDIMENT TEST

Test No. 865-1 Client Anchor QEA Investigator

DAILY RECORD SHEET

Day_3 (i /& /15)8
Beaker | Temp. pH Sal. DO
No. (deg.C) (ppt) (ppm)

=
o

Air Comments
ol

o
3
o
il
®
o

b |lwiN|=

*6 i BT 5.9 50
T ek <

,.

o

et
I

]

10 [ /S %Y 29. 0 3 Y
i
12
13
14
15
16
17
18
19
20
21
22
23
24
25

26 157 §.1 79.5 75

27 IS, "¢ 5.1 0.0 2.0
28
29
30
31

32 | 5.\ gt 0.0 7.9
33

NENERNINN RS

R
——

oFCFE |0l 65 4 tned o on
(=

35
36

VR (NN R Y

Lo

* Water Quality Beakers
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NORTHWESTERN AQUATIC SCIENCES

PROTOCOL NO. NAS-XXX-
MARINE AMPHIPOD 10-DAY SOLID PHASE SEDIMENT TEST

4

TestNo. 865-1 Client Anchor QEA Investigator
DAILY RECORD SHEET
Day_ A (417 115 )¥
Beaker| Temp. pH Sal, DO No.
No. {deg.C) (ppt) {(ppm) emerged Air Comments
1 ¥ 01C
2 v
3 [
4 i
5 %
*6 5 £.4 [ TI[%A J
i (8§31 & |24 8] 2.4 £
8 2
9 £
*10 /5.3 .3 =45 | T2 [
11 ¢/
12 O
13 (e,
14 [
15 J
16 [
17 0
18 i
19 ¢
20 ¢/
21 0
g2 o
23 #]
24 %]
25 /
26 | /5% 8. 95| 27 v
27 | o | 82 |70 ] 29 ¥
28 v
29 9]
30 @)
31 {
*32 L8] 3 2495 | 7.9 ()
33 Y
34 )
35 TR
36 0 N/

™ Water Quality Beakers
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NORTHWESTERN AQUATIC SCIENCES
MARINE AMPHIPOD 10-DAY SOLID PHASE SEDIMENT TEST

Test No. 865-1

Client

Anchor QEA

PROTOCOL NO. NAS-XXX-

Investigator

4

Day_ 10_ (v /(o /15 ) 7

DAILY RECORD SHEET
overlying NH3 sampled (days 0,10)? 7 €5

Beaker
No.

Temp.
(deg.C)

pH

Sal.
(ppt)

DO
(ppm)

(ma/L)

No.

emerged

Air

Comments

e MA

s |lwiN]=

6

[5-1

295

{D.O‘L’

il

(51

302

{01

o

*10

11

12

13

14

15

16

17

18

19

20

21

—_—
]
| et

22

23

"]

24

25

*26

152

Fa

293

E

*27

' )’,9

Dets {0
~

29-5

Y

28

29

30

3

*32

/4.7

R

{oor-

33

35

36

* Water Quality Beakers
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NORTHWESTERN AQUATIC SCIENCES PROTOCOL NO. NAS-XXX- 4
MARINE AMPHIPOD 10-DAY SOLID PHASE SEDIMENT TEST
Test No.  865-1 Client Anchor QEA Investigator
DAY 10 TEST TERMINATION SHEET
Note: reburial is not an endpoeint for the Ampelisca test
Beaker| No.of | Number Beaker | No. of Number
No. |Survivors| reburied | Initial [ Comment No. Survivors | reburied Initial Comment
1| 1¥ 1y (e
2] /9 19 &>
3| Zo 232 (¢
4 2o | Az A5
5| 19 14 | @ | /- cleacd
6 | i 1
8l /19 119 7
9| ;¥ 7 (7
10 _ | %
11 1o 20 (752
12 20 L 142
13| 2| /3 Vei?d
14 Ju I it |2 eael
15] 20 | 2.0 (<2
16] /b | /b Vo1
17] /e lo o | (—cad |
18| 20| 2 (7, v
19] 79 (9| &
200 /3 5 w7
20 19 /19 | 5
2| 40| 22 {74 )
23] ;¢ 15 ﬁ
24 14 19 |~ eqel
25| [ [l 5
26 " e
27 3
28| 4y 4 0 | 2 cteaet
29 /9 (4 (&7
30| /¢ /s | &%
Al yx | /3 | B imdeasl
32
33 2+ 10 | Ay
4| /9 19 |#%
35| /5 /3y
36 2 20

V//%water quality or day zero beakers
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RAW DATA DIVIDER PAGE
Test No. 865-1

TEST DATA ANALYSIS RECORDS



o994

44 39 £l

ua“’u t‘ﬂw VE (h:o{ M](uV‘l g

Tesl number: 865-1 Marine Amphipod Test labar: aft-\"-{ beinuy Sheets 51312015
5-4-\5 T2F
Endpoints Data Entry and Calculations File
:INIT=inilial number . ~ IPSURV="%survival=100(SURV/NIT)
| SURV=number survivors 'mOEHg%modallty-WO(MQRInle)
REBUR=number survivars which reburied 'PBURY=%reburial=100{REBUR/SURY)
‘MORT—number dead=INIT-SURV .PNOBURY=%survivors not reburied= 1DO(NOBURY!SURV)
'NOBURY=number survivors nol reburied= _SURV RI_EBUR .P_‘I’I_EM_%lol_gl_effecmrg moriality=100(TEM/INIT) _

_TEM=totai effective moriality=MORT+NOBURY

IN- NAS CLIENT ] ! CNO- PNO- ! ' . NO- i ; PNO- )
DEXBKR |SMPL \DESCRIP IREPL: ‘INITISURVIREBUR |MORT |BURY i TEM IPSURV |PMORT TPBURY [BURY [PTEM . ' SURVIMORT |BURY PSURVIPMORT |PBURY |BURY PTEM

1 4/5250G  Conirol 1 20 20 20 0. 0 0 100.0] 00| 1000 0.0, 00 ] ] ] i I ]

2 11|5250G  Control 2' 20 20 20| 'R 0 0 _ 1000! 00 1000 00 0. 0 Mean 188 02 00 990 10 1000 00 1.0

3 22[5250G  Control 3 20 20 20, 0 0 0 1000 0.01 100.0! 00 00 SD 04 04 00D 22 22 00 00 22

4 21|5250G  Control 4 20 19 19 1 0, 1 850 50, 100 0\ 0.0 5. 0_ _n 5 5 5 5 5 5 5 5

5 15/5250G  Control 5, 200 20 20 0 o' 0 100.0; 0.0  100.0; 00 00

6, 3252506 Control 6wqrepl 20 i i

7! 30/5246G V_V!VDQ—Q—}}_SQZOS 1 200 15 15, 5 00 & 750! 25 0‘ 1000 001 250 } ] . 4 : y i .

8 25 5246G _WWwWD02-0-4-150205 2| 200 16 16 4 0, 4. 800! 20 0 100.0, 0. o 20. D Mean. 146 54 00 730 270 1000 QO 270
9 13 5246G _ WWD02-0-4-150205 3 20. 13 13, 7 0. 7. 850 35 0 100. 0‘ 0. 0\ — _;_5__0\ SO 15 15 0.0 7.6 76 00 00 76
10 20\§2@ _ WWD02-0-4-150205 4 200 13 13 7 o 7 650 35, 0. 1000 0.9} 350! n 51 5 5, 5 5 5 5] 5

_11: 16/5246G | WWD02-0-4-150205 ) 200 16 16 4 0 4 800 20_.9‘___1_09_0_' 00 2000
12| 27]5246G _ |WWD02-0-4-150205 6.wq repl . 20] I i ‘ :
13] B|6245G  |WWDO02-4-8-150205 1 200 19 19 1 o1 950! BOl 1@9\__09\ 50] ] ] | | | ] | 1
14| 245245G  |WWD02-4-8-150205 2} 200 191 19 1.0l 1] 950 50 1000/ 00| 50/ ‘Mqan; 186 14 00 930 70 1000 00 70
15' 19\5245G _ | WWD02-4-8-150205 3 - 20! 19[ 19 1, 0] _ 1;_ 95.0 50 100.0! __0_(_)‘ _ & 0\ '8D 5 05 00 27 27 g0 00 27
1S| X 52456 _ |WWD02-4-8-150205 4 200 18] 18 2 ol 2 900 100 1000 00 71700\ in 5 5: 5 5 5 5 5 5
17, 23.5245G _ IWWD02-4-8-150205 5§ 20 18 _ 18 2 e 2 900 100 1000 00 100;
" 18] 26(5245G | WWD02-4-8-150205 Blwg repl | 20 : ; .
19! 14)5231G  |WWD05-0-4-150206 1 20 16| 16 4 0 4  BOD 2000 1000 00 200 A | ] ) ! | -
20 17:5231G \W_WD_OE:—_(M -150208 2/ 20 16\ 18! q 0 4 800! 20.0 1000 00 200 |Mean 150 50 00 750 250 1000 00 250
21 28I§2£G __[WWD05-0-4- -150206 3 20 11 18 0 9‘7 55.0 D‘ = 4527 1@9 _ 0o 450 |SD 23 23 00 117 11T 00 00 117
22 31|5231G  WWD05-0-4-150206 4 20 17' 17! 3 0 3 850‘ 15.00 1000 00 150 In 5 5 5 5 5 5 5 5
23 35(5231G  WWD05-0-4-1502086 5i 200 15 15, 5 0 5 750 250 1000 0.0 250
24 10{5231G WWD05-0-4-150206 Glwgrepl 20 : ‘
256 33|5247G WWD12-04-150206 1! L2080 20 20! Q 0 0 100.0) 0.0 100.0; 0.0 00 I I ] I X ] i "
26 1852476 HMLZ:Q-&L'[SD*ZQB 2! 200 20 20| 0 0 0 100.0] 00| 1000 00 __ Do \Meanj 198, 02 00 990 100 1000 00 1.0
27‘__ _5|5247G _ WWD12-0-4-150208 3 20 19 19] 1 0 1, 950 50[ _1000' _OOI 50 8D . 04 04 00 22 22, 00 00 22
28, 12|5247G6  WWD1204- 150206 4, 200 20 20! 0 0 0 100 OI 00 1000, 0.0 00 n 5 5 5 5 5 5 5 5
29‘_ 36|5247G _ ‘WWD12-0-4-150206 5 20, 20 20 0 o 0 100.0] 001 100.0! 00 00.
30/ 7[5247G ~ IWWD12-0-4-150206 Glwgrepl 20 : .
31] 3]6230G 'WWD-REF-150319 1 o200 200 20 0 Q] 0 1000 00 1000' _ 4ol a0l . ; ! : ; ! : .
3zl 2|5230G 'WWD-REF-150319 2 20 18 19 1 a) 1 950 5.0 1000' 0.0l 5.0. Mean 19.0 10 00 950 50 100.0 00 50
33‘ 34|5230G IWWD-REF 150319 3 201 e ) 1 0 1 95. 0 50 _ 100.0- 0.0; 5 0| SD 07 07 QO 0' a5 s 00 00 35
M 29i52306  |WWD-REF-150319 4 - 20, 19! 18 1 o0 1 e50 50 100.0! 00' 50/ n 5 5 5 5 5] 5 5 5
35 1 52_3_0(_3___IW_WP-REF_1_593_19 = 5 20 18 18 2 0 2z 90.0_ 10.0,  100.0: 0.0 100 !
' 36 65230G 'WWD-REF-150319 Glwgrepl 20 ] ]



http:5.o:-100.0:-o.oi
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Project Name:

PB65-1 Eochaustorius % Mortality

Sample: x1 Ref Samp: x2 —
SampID: Ref ID: D-REF-150318 )
Alias: \NAS# 5246G Alias: NAS#5230G,/
Replicates: 5 Replicates: 5
Mean: 27 Mean; 5
SD: 7.583 SD: 3.536
Tr Mean: 31.134 TrMean: 11.44
Trans SD: 4.894 Trans SD: 6.826
Shapiro-Wilk Results: Levene's Results; Test Results:
Residual Mean: 0 Test Residual Mean; 4.109 Stalistic: Student's t
Residual SD: 3.854 Test Residual SD: 1.687 Balanced Design: Yes
S8: 282.201 Ref. Residual Mean; 4,576 Transformation: ArcSin
K: 5 Ref. Residual SD; 4.51%
b: 16.172 Deg. of Freedom; 8
Experimental Hypothesis
Alpha Level: 0.05 Alpha Level: 0.1 MNull: x1 <=x2
Calculated Value: 0.9268 Calculated Value: 0.2162 Alternate: x1> x2
Critical Value: <= 0.842 Critical Value: >=1.860
Nomally Variances De Ee_e_s_qf_l_-'_r_e_gg_g*rLS__‘
Distributed: Yes Homogeneous: Yes éxperimentaIAlpha Le\felz 0.05 )
Catculated Value: 5.2431
Override Option: N/A itil alue: >=1.860
Power: /
Min. Difference for Power:
Trans, Levene's Levene's Mann- Shipiro-
Replicate Test Trans. Reference  Reference Test Reference  Whitney J Witk
Number Data Tesl Data Data Data Residuals  Residuals Ranks Rankit Residuals
1 25 30 0 0 1134 11.44 -11.44
2 20 26.565 5 12.921 4.569 1.481 4,568
3 a5 36.271 5 12.921 5.137 1.481 -4.568
4 a5 36.271 & 12.921 5.137 1.481 -1.134
5 20 26.565 10 18.435 4.569 6.995 1.481
6 1.481
7 1.481
8 5.137
9 5.137
10 6.995

The percent mortality in test sediment WWD02-0-4-150205 was significantly
higher that that of the reference sediment (WWD-REF-150319) at a=0.05.

— 651
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Project Name: P865-1 Eohaustorius % Morlality

Sample: x1 Ref Samp: x2
Samp ID: D02-4-8-150205 RefID; D-REF-150319N\
Alias: 5245G Alias: \NAS# 5230G .-
Replicates: 5 Replicates: 5
Mean: 7 Mean: 5
SD; 2.739 SD: 3536
Tr Mean; 15.127 Tr Mean: 11.44
Trans SD: 3.02 Trans SD: 6.826
Shapiro-Wilk Results: Levene's Results: Test Results:
Residual Mean: 0 Test Residual Mean: 2.647 Statistic: Student's |
Residual SD: 3.425 Test Residual SD: 0.604 Balanced Design: Yes
S§S8: 222.867 Ref. Residual Mean: 4.576 Transformation: ArcSin
K5 Ref. Residual SD: 4.519
b: 14.026 Deg. of Freedom:; 8
Experimental Hypothesis
Alpha Level: 0.05 Aipha Level: 0.1 Null: x1 <=x2
Calculated Value: 0.8828 Calculated Value: 0.8461 Alternate: x1 > x2
Crilical Value: <=0.842 Critical Value: >= 1.860
Nomally Variances _.Dearees of Freedom: 8
Distributed: Yes Homogeneous: Yes @?rimentai Alpha Lev@

Calculated Value. 1.1045
Override Option: N/A Cri Value: >=1.860
ccept Null Hypothesis: Yes

Power:
Min. Difference for Power:

[

Trans. Levene's Levene's Mann- Shipiro-

Replicate Test Trans. Reference  Reference Test Reference  Whitney / Wilk
Number Data Test Data Data Data Residuals  Residuals Ranks Rankils Residuals

1 5 12.921 0 0 2,206 11.44 -11.44

2 5 12.921 5 12.921 2.206 1.481 -2.206

3 5 12.921 5 12.921 2.208 1.481 -2.206

4 10 18.435 5 12.921 3.308 1.481 -2.206

5 10 18.435 10 18.435 3.308 6.995 1.481

6 1.481

7 1.481

8 3.308

8 3.308

10 6.995

The percent mortality in test sediment WWDO02-4-8-150205 was not significantly
higher that that of the reference sediment (WWD-REF-150319} at a=0.05.
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Project Name:

P865-1 Eohaustorius % Mortality

Sample: x1 Ref Samp:_x2
Samp ID: D05-0-4-150206 D: WWD-REF-150319
Alias: \NAS# 5231G ias: NAS# 5230G
Replicates: 5 Replicates: 5
Mean: 25 Mean: 5
SD: 11,726 SD; 3.536
Tr Mean: 28,609 Tr Mean: 11.44
Trans SD: 7.45 Trans SD. 6.826
Shapiro-Wilk Results: Levene's Resulls: Test Resulls:
Residual Mean: 0 Test Residual Mean: 5.165 Statistic: Student's t
Residual SD: 4.636 Test Resldual SD: 4.708 Balanced Design: Yes
S8: 408.399 Ref. Residual Mean: 4.576 Transformalion: ArcSin
K 5 Ref. Residual SD: 4.519
b: 19.865 Deg. of Freedom: 8
Experimental Hypothesis
Alpha Level: 0.05 Alpha Level: 0.1 Null: x1 <=x2
Calculated Value: 0.9663 Calculated Value: 0.2018 Alternate: x1>x2
Critical Value: <= 0.842 Critical Vaiue: >=1.860
Normally Varlances Degrees of Freedom: 8
Distributed: Yes Homogeneous: Yes CExperimental Alpha Level: 0.05
Calculate 'm
Override Option: N/A lue: >=1.860
Accept Null Hypothesis: No
Power:
Min. Difference for Power:
“Trans. Levene's Levene's Mann- Shipiro-
Replicate Test Trans. Reference  Reference Test Reference  Whilney / Wilk
Number Data Tesi Data Data Data Residuals Residuals Ranks Rankits Residuals
1 20 26.565 0 0 3.044 11.44 -11.44
2 20 26.565 5 12.921 3.044 1.481 -6.823
3 45 4213 5 12.921 12.521 1.481 -3.044
4 16 22.786 5 12.921 6.823 1.481 -3.044
5 25 30 10 16.435 0.391 6.995 0.391
6 1.481
7 1.481
8 1.481
9 6.995
10 12.521

The percent mortality in test sediment WWDO05-0-4-150206 was significantly
higher than that of the reference sediment {(WWD-REF-150319) at a=0.05.
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Project Name: P865-1 Eohaustorius % Mortalily

Sample. x1 _

Replicates: 5
Mean: 1
SD: 2.236
Tr Mean: N/A
Trans SD: N/A

Alias\NAS# 5247G

Sampln.:'ﬁwmz-o-«a-wozos )

Ref Samp: x2
Ref 1D/ Control T
Alias \NAS# 52506~
Replicates: 5
Mean: 1
SD: 2.236
Tr Mean: N/A
Trans SD: N/A

Shapiro-Wilk Results;

Levene's Results;

Test Resuilts:

Residual Mean:; 0 Tesl Residual Mean: 4.135 Statistic: Mann-Whitney
Residual SD; 3.75 Test Residual SD; 3.467 Balanced Design: Yes
SS8: 267.122 Ref. Residual Mean: 4.135 Transformation: rank-order
K5 Ref. Residual SD; 3.467
b: 11.668 Deg. of Freedom: 8
Experimental Hypothesis
Alpha Level: 0.05 Alpha Level: 0.1 Null: x1 <=x2
Calculated Value: 0.5096 Calculaled Value: 0 Alternate: x1 > x2
Crilical Value: <=0.842 Critical Value: >= 1.860
Mann-Whitney N1: 5
Mann-Whitney N2: 5
Normally Variances Degrees of Freedom;
Dislributed: No Homogeneous: Yes @‘Wr—rwj
Calculated Value: 12.5
Override Option: Nol Invoked Critical Value: >=21.000
@pt Null Hypothesis: E
Power; /
Min. Difference for Power:
Trans. Levene's Levene's Mann- Shipiro-
Replicate Test Trans. Reference Reference Test Reference  Whilney / Wilk
Number Data Test Data Data Data Residuals  Residuals Ranks Rankits Residuals
1 0 4.5 0 4.5 2.584 2.584 45 -2.584
2 0 4.5 0 4.5 2,584 2.564 45 -2.584
3 5 a.5 0 4.5 10,337 2,584 4.5 -2.584
4 0 4.5 5 9.5 2.584 10.337 4.5 -2.584
5 0 4.5 0 4.5 2.584 2.584 4.5 -2.584
6 4.5 -2.584
7 4.5 -2.584
8 4.5 -2,584
9 9.5 10,337
10 9.5 10,337

The percent mortality in test sediment WWD12-0-4-150206 was not significantly

higher than that of the control sediment at a=0.05.
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Test Number: 865-1

Marine Amphipod Test

Emergence Data File

— NAS  CLENT T TOTAL
INDEX BKR SMPL  DESCRIP REPL DAY EMERG EMERG
1. 452506  Control T 0
1. 45250G  Control T 2 0
1 4 5250G  Control 10 3 0
1 45250G  Control 1 4 0
1  45250G  Control 1 5 0
1 45250G  Control 1 6 0
1 45250G  Control 1 7 0
1 452506 ‘Control 7~ B 0
1 45250G ‘Control 1 9 0
1__ 4/5250G ‘Control 1 10 0 0
2 N !,@QG Control 2.1 0
2 11,5250G  Control 2 2 0
2 11:5250G  Control 2 3 0
2 1152506  Control 2 4 0
2, 1115250G Control 2. 5 0
2 1152506  Control 2 6 0
2 115250G  Control 21 7] 0
2 115250G  Control 2 8 0
2 11152506  Control 2 9 0
2 11i5250G  Control 2 10 0 0
3 22'5250G  Control 31 Q]
3 2252506 Control 3. 2 0
3 2252506 Control 33 0
3 225250G  Control 3 4 0
3 225250G Control 3 5 0
3 22 5250G 'Control 3 6 0
3 225250G  Control 8 7 0
3 2252506  Ceontrol 3 8 0
3, 225250G  Control 3. 9 0 |
3 22.5250G  Control 3 10 0 0
4  215250G Control 4 1 0
4 215250G Control 4 2 0
4 215250G Control 4 3 0
4 gj ‘5250G Control 4 4. o
4 215250G  Control 4: & 0
4 2152506 Control 4 & Q
4 215250G  Control 4 7. 0
4 215250G  Control 4 8 ol
4 215250G  Control 4 9 0
4 21,5250G  Control 4 10 0 0
5 15/5250G  Control 5 1 0
5, 155250G  Control 5. 2 0
5 1552506  Control a8 0 Mean 0.0
5 155250G  Control 5 -4 Q SD 0.0
5 155250G  Control 5 & 0 ‘n 5
5 15 i {5250G  Control 5 6 0
5 155250G  Control 5. 7 0
5 155250G Control 5 8 0
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Test Number: B65-1

Marine Amphipod Test

Control

‘Control

e

WWD-REF-150319
WWD-REF-150319

‘WWD-REF-150319

WWD-REF-150319

'WWD-REF-150319

'WWD-REF-150319

'WWD-REF-150319

_WWD -REF-150319

WWD-REF-150319

WWD-REF- REF- 150319

-

WWD-REF-150319

,WWD-REF-150319

‘WWD-REF-150319

'WWD-REF-150319

'WWD-REF-150319

‘WWD-REF-150319

‘WWD-REF-150319

‘WWD-REF-150319

WWD-REF-150319

'WWD-REF-150319

—

‘WWD-REF-150318
'WWD-REF-150319
WWD-REF-150319

'WWD-REF-150319

‘WWD-REF-150319

‘WWD-REF-150319

'WWD-REF-150319

'WWD-REF-150319

WWD-REF-150319

‘WWD-REF-150319

—

WWD-REF-150319

WWD-REF-150319

‘WWD-REF-150319
WWD-REF-150319

WWD-REF-150319

'WWD-REF-1 50319

WWD- REF-150319
'WWD-REF-1 50319

WWD-REF-150319

'WWD-REF-150319

—

WWD-REF-150319

WWD-REF-150319

'WWD-REF-150319

5 15 5250G
5 15 5250G
7 3 5230G
7 35230G
7 352306
7 352306
7 352306
7 352306
7 352306
7 352306
7 35230G
7  35230G
8  25230G
8 252306
8 2 5230G
8  2:5230G
8  2/5230G
8  25230G
8  25230G
8 25230G
8 252306
8 25230G
9 3415230G
9  34'5230G
9 34 5230G
9 34 5230G
9 34.5230G
9 34 5230G
9 34 5230G
9 34 5230G
9 34 5230G
9 34 5230G
10 29 5230G
10 29 5230G
10 28 5230G
10 29 5230G
10 29 5230G
10 29 5230G
10 29'5230G
10 29'5230G
10 29 5230G
10 29,5230G
1 1 5230G
11 15230G
11 1:5230G
11 1:5230G
11 1:5230G
11 1'5230G
11 1.5230G
11 1,5230G
1 1.5230G
11 1'5230G

WWD-REF-150319

'WWD-REF-150319

WWD-REF-150319

'WWD-REF-1 50319

WWD-REF-150319
WWD-REF-150319

'WWD-REF-150319

oo nond o A\A&\AAJMAAAL m[mlm:w_m_m:wlmlmlw MR N RN NIRINj= 22 2 e = a0
S 0mND s WN 000N oren 200w~ o o s e Doo oo s onaooe o asen 00
oo 00000 0000 e 0o Nnooloeooo oo oo ol4o0o 0000004000000 0000

—

-Mean
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:n
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Test Number: 865-1 Marine Amphipod Test
13 14 5231G WWDO05-0-4-150206 1.1 a
13  145231G  WWD05-0-4-150206 1 2 0
13 14 5231G  WWD05-0-4-150206 1 3 0
13 14 5231G  WWD05-0-4-150206 1 4 0
13 14 5231G  WWDO05-0-4-150206 1 8§ 2
13 14 5231G  WWD05-0-4-150206 1 6 1
13 14 5231G  WWDO05-0-4-150206 LI 3 1
13 14 5231G  WWD05-0-4-150206 i 8 1
13 145231G  WWD05-0-4-150206 1.9 0
13 14'5231G  WWD05-04-150206 110 0
14 17 5231G  WWD05-0-4-150206 2) 0
14 17 5231G  WWDO05-0-4-150206 3 3 0
14 17 5231G  WWDO05-0-4-150206 21 _ 3 0
14 17 5231G  WWD05-0-4-150206 2 4 0
14 17 5231G  WWDO05-0-4-150206 2 5 0
14 17 5231G  WWDO05-0-4-150206 2 6 0
14 17 5231G  'WWD05-0-4-150206 20 7 1
14  17.5231G  WWD05-0-4-150206 2 8 0
14  175231G  WWD05-0-4-150206 2 9 0
14 17/5231G  WWD05-0-4-150206 2 10 1
15 28/5231G 'WWD05-0-4-150206 3 Al 0
15 28 2316 WWDO05-0-4-150206 5 o 0
15 28'5231G  WWD05-0-4-150206 3 3 0
15 28/5231G  WWD05-0-4-150206 3 4 0
15  285231G  WWD05-04-150206 3 5 0
15 285231G  WWD05-0-4-150206 36 0
15  285231G  -WWD05-0-4-150206 3 7 0
15 28'5231G  'WWD05-0-4-150206 3 B 0
15 28/5231G  'WWD05-04-150206 @ 3 9 0
15 28/5231G  'WWD05-0-4-150206 . 3 10 0
16 31/5231G WWD05-0-4-150206 , 4 1 0
16 31/5231G  WWDO05-0-4-150206 4 2 0
16 315231G  WWDO05-0-4-150206 4 3 0
16 315231G  WWD05-0-4-150206 4 4 1
16 31/5231G  WWD05-0-4-150206 45 0
16 315231G  WWDO05-0-4-150206 4 6 0
16 315231G  WWD05-0-4-150206 4 7 0
16 315231G  WWD05-0-4-150206 4 8 1
16 31 5231G  WWD05-0-4-150206 4 9 1
16 31/5231G  ,WWD05-0-4-150206 4 10 0.
17 35/5231G 'WWD05-04-150206 . 5 1. 1
17 355231G  WWD05-0-4-150206 5 2 1 B
17 355231G  WWD05-0-4-150206 5, 0 ‘Mean 3.2
17 35/5231G  WWD05-0-4-150206 5 4 0 SD 2.4
17 355231G  WWDO05-0-4-150206 5 5 0 n 5
17 35 5231G  WWDO05-0-4-150206 5 6 1
17 355231G  WWD05-0-4-150206 5 7 0
17 3552316  WWD05-0-4-150206 5 8 T
17 355231G  WWD05-0-4-150206 5 9 2
17 35.5231G  WWD05-04-150206 = 5 10 0
19 8 52456  WWD02-4-8-150205 T 0
19 852456 WWD02-4-8-150205 i1 2 1l

{
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Test Number: 865-1 Marine Amphipod Test
19 85245G  WWDO02-4-8-150205 T 0
19 852456  WWD02-4-8-150205 T 4 2
19  85245G  WWD02-4-8-150205 1} b, 1
19 852456 WWD02-4-8-150205 T 6 0
19  85245G  WWD02-4-8-150205 17 0
19 852456  WWD02-4-8-150205 18 0
19  B85245G  WWD02-4-8-150205 1 9 0
19 8 5245G  WWD02-4-8-150205 17 10 0
20 245245G  WWD02-4-8-150205 2L 3 0
20 24 5245G  WWD02-4-8-150205 2, 2 0
20 24 5245G  WWD02-4-8-150206 2, 4 0
20 24 52456 WWD02-4-8-150205 2 4 2
20 24 5245G = WWDO02-4-8-150205 2 5 0
20 24 5245G  WWD02-4-8-150205 2 6 0
20 24 5245G  WWD02-4-8-150205 2 7 0
20 245245G  WWDO02-4-8-150205 2 8 1
20 24 52456 WWD02-4-8-150205 2 9 0.
20 24|5245G WWD02-4-8-150205 2| 10| 0
21 19/5245G 'WWD02-4-8-150205 3 1 0
21 19/5245G  WWD02-4-8-150205 3 2 0
21 1952456 WWD02-4-8-150205 3 3 0
21 19{5245G  WWD02-4-8-150205 8l 4 0
21 19 5245G  WWD02-4-8-150205 3 5 0
21 19152456 WWD02-4-8-150205 3 B )
21 19'5245G  WWD02-4-8-150205 3l 7L 0
21 195245G  WWDO02-4-8-150205 3 8 0
21 195245G  WWD02-4-8-150205 3, 9 0
21 19,5245G WWD02-4-8-150205 . 3 10 0
22, 95245G 'WWD02-4-8-150205 = 4 1 0
22 95245G  WWD02-4-8-150205 4 2 0
22 95245G  WWD02-4-8-150205 4 3 0
22 952456 WWD02-4-8-150205 44 0
22 95245G  WWD02-4-8-150205 4 5 0
22 95245G  WWDO02-4-8-150205 4 6 0
22 95245G  WWD02-4-8-150205 . 4 7 0
22 95245G  WWD02-4-8-150205 4 8 0
22 95245G  WWD02-4-8-150205 4 9 0
22 95245G  WWDO02-4-8-150205 4 10 0
23 23'5245G  WWDO02-4-8-150205 T 0
23 23 5245G  WWD02-4-8-150205 5 2 0 _
23 23 5245G  WWD02-4-8-150205 5 3 a Mean 1.6
23 23 5245G  WWDO02-4-8-150205 5 4 0 SD 1.8
23 2352456  WWD02-4-8-150205 5 &l o n 5
23 23 5245G  WWD02-4-8-150205 5 6 0 '
23 23 5245G  WWD02-4-8-150205 5 7 0
23 235245G  WWD02-4-8-150205 5 8 0
23 23 5245G  WWDO02-4-8-150205 9. 9 0
23 23 5245G  WWD02-4-8-150205 5 10 1
25 30[5246G  WWD02-0-4-150205 L T 0
25 30 5246G  WWD02-0-4-150205 12 0
25 30 5246G  WWDO02-0-4-150205 1 3 0
25 30 5246G _ WWD02-0-4-150205 1 4 0
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Test Number: 865-1

Marine Amphipod Test

WWD02-0-4-150205
'WWD02-04-150205

WWD02-0-4-150205

WWD02-0-4-150205

'WWD02-0-4-150205

WWD02 0-4-150205

"WWDO02-0-4-150205
WWD02-0-4-150205
WWD02-0-4-150205
‘WWD02-0-4-150205
'WWD02-0-4-150205
WWD02-04-150205
WWD02-04-150205
'WWD02-0-4-150205
'WWD02-0-4-150205
WWD02-0-4-150205

WWD02-0-4-150205

'WWD02-0-4-150205

'WWD02-0-4-150205
WWD02-0-4-150205
WWD02-0-4-150205

'WWD02-0-4-150205

'WWD02-0-4-150205

WWD02-0-4-150205
WWD02-0-4-160205
WWD02-0-4-150205

"WWD02-0-4-150205
'WWD02-0-4-150205
WWD02-0-4-150205

'WWD02-0-4-150205

WWD02-0-4-150205

'WWD02-0-4-150205
'WWD02-0-4-150205

WWD02-0-4-150205
WWD02-0-4-150205

'WWD02-0-4-150205

‘WWD02-0-4-150205
7WWDOZ-O-4 -150205
WWD02-0-4- 150205
_WWD02-0-4 -150205

WWD02-0-4-150205
'WWD02-0-4-150205
WWD02-0-4-150205

'WWD02-0-4-150205

‘WWD02-0-4-150205
WWD02-0-4-150205

"WWD12-0-4-150206
'WWD12-0-4-150206

WWD12-0-4-150206

25 30 5246G
25 30 5246G
25 30 52466
25 30 5246G
25 30 5246G
25 30 5246G
26 25 5246G
26 25 5246G
26 25 5246G
26 25 5246G
26 25 5246G
26 25 5246G
26 25 5246G
26 25 5246G
26 25 5246G
26 25,5246G
27  13'5246G
27 13,5246G
27 13'5246G
27 13 5246G
27 13:5246G
27  13,5246G
27 13'5246G
27 13,5246G
27 135246G
27  1315246G
28 20/5246G
28 20i5246G
28 20:5246G
28 205246G
28 20)5246G
28 20:5246G
28  20,5246G
28 2015246G
28  20i5246G
28 20.5246G
29 16'5246G
29  16,5246G
29 16'5246G
29  16:5246G
29 16 5246G
29 16 5246G
29 16 5246G
29 16 5246G
29 16 5246G
29 16 5248G
31 33 5247G
31, 33 5247G
31 33 5247G
31 33 5247G
31 33 5247G
31 33 5247G

‘WWD12-0-4-150206
WWD12-0-4-150206

‘'WWD12-0-4-150206

<
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Test Number: 865-1 Marine Amphipod Test
31 33 5247G  WWD12-0-4-150206 1 7l 0
31 33 5247G  WWD12-0-4-150206 1 8 0
31 335247G  WWD12-0-4-150206 1 9 0
31  33.5247G  WWD12-0-4-150206 1 10 0
32 18.6247G  WWD12-0-4-150206 2 T 0
32 185247G  WWD12-04-150206 % 2 0
32 185247G  WWD12-0-4-150206 2.3 0
32 185247G  WWD12-0-4-150206 2 4 0
32 185247G  WWD12-0-4-150206 2 5 0
32 18 5247G  WWD12-0-4-150206 2 6 0
32 18 5247G  WWD12-04-150206 2 7| 1)
32 185247G  WWD12-0-4-150206 2 8 0
32 18 5247G  WWD12-0-4-150206 2 9 0
32 18 5247G  WWD12-04-150206 2 100 0
33'  55247G  WWD12-0-4-150206 3 Al 0
33  55247G  WWD12-0-4-150206 3. 2 0
33 55247G  WWD12-0-4-150206 a3 0
33 55247G  WWD12-04-150206 3 4 0
33  55247G  WWD12-0-4-150206 3 5 0
33 55247G  WWD12-0-4-150206 3 6 0
33 55247G  WWD12-04-150206 al 7l 0
33.  55247G  WWD12-04-150206 3l B 0
33 552476  WWD12-04-150206 © 3 9 0
33, 55247G  WWD12-04-150206 3 10 0
34. 125247G  WWD12-04-150206 = 4 1 0
34' 12 5247G  WWD12-0-4-150206 4 2 )
34 12 5247G  WWD12-0-4-150206 4 3 0
34 12 5247G  WWD12-0-4-150206 4 4 0
34 125247G  WWD12-0-4-150206 @ 4 & 0
34 12:5247G  WWD12-0-4-150206 4 8 0.
34 12 5247G  'WWD12-0-4-150206 4 7 0
34 12 5247G  WWD12-0-4-150206 4 8 0.
34 125247G  WWD12-04-150206 4 9 0
34 125247G  WWD12-0-4-150206 4 10 0
35 365247G  WWD12-0-4-150206 - 5 1, 0;
35 36 5247G  WWD12-0-4-150206 5l 2 0
35 36:5247G  WWD12-04-150206 5 B 0
35 365247G  WWD12-0-4-150206 5 4 0.
35 36.5247G  WWD12-0-4-150206 51 5 0
35 365247G  WWD12-04-150206 5 6 0
35 365247G  WWD12-04-150206 5 7 0
35 36,5247G WWD12-0-4-150206 5 8 0
a5l 3§Ifg41§ 'WWD12-0-4-150206 5 9 0
35 36/5247G  WWD12-0-4-150206 5 10 0

Mean

SD
n

0.0
0.0
5
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Test No 885-1 Manne Amphipod Tesl 573172015
Water Quality Data
NAS  CLENT ‘ Overiying water i
BKR SMPL DESCRIP REFL DAY TEMP pH SAL DO S <or> NH4+NH3 <or> NH3 pH SAL Sufide <or> NH&+NH3 <or> NH3 'tgmp
Bulk 5230G  WWD-REF-150318 _ 75 270 02 78 0087 | 15
Bulk 5231G 'WWDO05-0-4-150206 78 290 02 32 0053
Bulk 5245G WWD02-4-8-150205 81 2865 <01 17 0385
Bulk 5246G WWDO02-04-150205 y BO 295 <01 37 0098
Bulk 5247G  WWD12-04-150206 E 1 80 290 <01 10 0027
65230G WWD-REF-150318 £ 6 0 160 80 270 B0 <002 07 . 0Dig
7.5247G 'WWD12-04-150206 & 0 158 BD 280 B0 <002 0t < 0003
10 6231G 'WWD05-0-4-150206 6 0 161 7B 280 74 <002 01 0.003
26 5245G WWD02-4-8-150205° 6 0 157 81 280 77 <002 05 0016
27 5248G  WWD02:04-130205, 6 0 155 B0 280 76 <002 02 . 0005
32 5250G Conbol ; 6 0 155 81 200 81 <002 01 < 0003
6 5230G WWI-REF-150318 6 1 152 82 - 275 80
7.5247G WWD12-0-4-150206 6 1 154 81 280 81
10'5231G 'WWOD05-0-4-150206 6 1 153 81 280 79
26 5245G WWDO02-4-8-150205° @& 1 152 81 280 78
275246G WWD020-4-150205 6 1 152 81 275 78
32 5250G Control 8 1 451 | ‘B4 | W0 | 27 '
65230G WWD-REF-150318 © 6 2 155 82 - 285 _ 81
75247G WwWD12-04-150206° 6 z 155 B1 285 81
10/5231G WWD05-0-4-150206° & 2 155 B0 280 78
26 5245G WWD024B-150205. 8 2 154 B1 2858 78 |
27 5246G WWD02-04-150205 & 2 153 B0 290 77
3252506 Comtrol & 2 152 B1 285 78
65230G WWD-REF-150318 8 3 152 82 280 B0 |
75247G WWD12-04-150208 & 3 154 B1 - 280 78
105231G WWDO05-04-1502086° 6 3 154 B1 280 78
2652456 WWD0248-150205 6 3 153 . &1 280 1 78
27 5246G WWD02-04-150205° 6 3 153 81 285 75
3252506 Comtrol & 3 151 | 82 285 78
652306 WWD-REF-150316 & 4 150 B2 ~ 280 78
7.5247G WWD12-04-150206 6 4 151 81 280 78
10 5231G WWDO050-4-150206 & 4 151 . Bi 285 B
26 52456 WWDO02-4-8-150205 6 4 150, B2 280 77
27 5246G WWD02-0-4-150205 6 . 4 150 | 81 200 77
325256 Contol 6 4 150 ° 82 280 78
65230G WWD-REF-150318 6 5 145 | 83 260 78
75247G WWD12-04-150206 6 5 151 B1 1 285 78
10 5231G WWD0504-150208 6 5 151 82 285 78
26 52456 WWDO024-8-150205 6 5 145 82 280 78
27 52466 WWD02-04-150205 6 = 5 150 81 300 77
32 5250G Control 6 - 5 145 82 . 205 78
652306 WWD-REF-150318 & 6 148 84 280 6.0
752476 WwWD12-04-150206 6 & 151 B2 285 78
1052316 WWD05-04-150208° 6 6 151 83 285 78
26 52456 WWD02-4-8-150205 6 + 6 150 B2 290 860
27'5248G WWD02-04-150205. 6 6 148 82 295 7@
325250G Control 6 & 146 83 WMo 78
652306 WWOD-REF-150318 6 7 150 B4 | 285 80
7'5247G WWD12-04-150208. 6 7 151 82 | 280 78 i
10 5231G WWD0504-150208. 86 7 151 83 ' 290 7@
2652456 WWD0248-150205. 6 7 151 B2 | 285 78§
2752466 WWD02-04-150205. 6 7 150 82 285 79
3252506 Centol _ ___._ . 8 7 148 B3 285 81
65230G WWD-REF-150318 ~ 6 8 152 B4 200 78
7.5247G WWD1204-150208 €& B8 153 B1 285 79
1052316 WWDO050-4-150208 6 B 153 B3 200 7@
26 52456 WWD024-8-150205° 8 8 152 B1 285 78
27'5246G WWD0204-150205 6 8 152 B2 300 65
27.5246G 'WWD02-04-150205 68 8 7 g USED
3252506 Cenlol § - B 151 s B2 :°300 | 78
652306 WWD-REF-150318 8 8 153 B4 285 78
75247G  WWD12.04-150206 6 @ 153  B1 285 79
105231G WWD0504-150206 6 @ 153 83 . 285 77
26 5245G 'WWD024-8-150205° 8 ©® 152 A1 206 77
27 5246G WWDO02-0-4-150205° 6 9 152 B2 200 7@
32 52506 Comtrol 6 - B 8] 82 | 208 0 L8 | | A i i i 3
6 5230G WWD-REF-150318 = 68 10 154 B85 295 78 <002 01 < 0008 68 285 14 0003
752476 WWD12:0-4-150208 & 10 151 81 300 79 <002 01 < 0003 75 285 08 0005
10'5231G WWD0S-04-150208° 6 10 152 B4 205 77 <002 01 0008 77 280 08 ‘0008
2652456 WWD024-8-150205 B 10 150 81 285 78 <002 12 0038 79 200 31 0065
2752466 WWD02-0-4-150205 & 10 150 83 285 78 <002 01 0007 77 285 19 0014 _
32 5250G _Control B 10 148 82 300 78 <002 01 < 0004 78 285 08 ‘0008
Mean’ 1527 82 280 78 — - = 17 8 - - —
‘sp 03 @91 07 02 - - - 03 07 - - -
n 66 66, 66 67 _12 12 12 LT - 1 11
“Min 148 7.9 270 65<002 <01’ < 0003 59 270 <01 06 0003
Max 6.1 85 300 81<002 12 0038 81 295 02 117 0385
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RAW DATA DIVIDER PAGE
Test No. 865-1

AMMONIA EXPOSURE BENCHSHEETS AND ANALYSIS



SOP No. 5492

Northwestern Aqualic Sciences

Total Ammonia-N in Sediment Pore Water: Computation Worksheet
Salicylate Method (SOP #5492)

Result - ) _ : I )
Sample Diion  'NHaN Salinity ——
description factor OD655 (mg/L) pH (ppt) 2 =Oi)1.;232 Standard Cuve
Blank — - — i B
1.0mg/L NHa-NStd. ~ —-  0.445  1.00 5
30mg/L NH-NStd. - 0413 3.00 .
60mg/LNHa-NStd. ~—~ 0840 6.00 e
100 mg/L NH3-NStd. —  1.100 10.00 - ]

3.0 mg/L spike —- 0449 371 ¥ e
‘3 0 mg/L spike dupl. - 0.444 367 ) -
5.0 mgiL 2nd source 0.750 620, | B n 5
1 5230G 5 0189 781 | I o e
2 5231G 5 0077 318 | S
3 5245G 5 0283 1170
4 5246G 5 0090 3721 |
5 5247G 5 0.025 1.03' 1 i =1
6 | 1 __.Reporting limit (mg/L) = 0.50,
7 | i |
8 1 ! 4 ‘Recovery (%) = 1231
9 : ' 'Precision (RPD) = 112
10 -2nd source (%) = 124.0
11 , 1
12 ] ‘Sample volume (m): 0.10
13 ‘- Dilution factor 5
14 : | : 1
15 ] T Sample Set D« Descnptlon
16 ‘] '] 'TestNo. P865
17 ' * [TestDay.
18 ;Species:
19 I | |
20 | Sample Type (check) _
21 ‘)ﬁ ‘Bulk Sediment Porewaters
22 Test Beaker Porewaters
23 Overlying Water J
24 -
25 4
26 ¥
27 i
28
29
30
31 ;
2 | 158
33 : L x
= | ‘Anayst RSCIB 3
35 'Date analysed: 3/24/2015
36 |
P865 Bulk Sediment NH3 Page 2 of 4% 3-1-05




SOP No. 5492 Northwestern Aquatic Sciences

Total Ammonia-N in Sediment Pore Water: Computation Worksheet
Salicylate Method (SOP #5492)
Result )
Sample Dilution NH3-N Salinity ; - :
“description factor OD6ss ‘(mg/L) ‘pH (ppt) | Swndad Curve
Blank _— 5 -
10mg/LNH3-NStd. -— 9,1¥5  1.00 _ ; : |
3.0mg/LNH*-NSd. — p4/3 3.00 oo e FHEHEE
BOMGLNHINSI.  — 340 600 |
10.0mg/L NH-N Std. -—— /, /00 10.00 ) e e ‘_
3.0 mg/L spike — 499 . | °
3.0 mg/L spike dupl. —= 0.YYY A g
5.0 mg/L 2nd source 4,750 , gl £55 Eessineets
1 5230G 1 0. ,g? 17_ 3 -27' 0 MR T a w sm o moe
2 5231G 1 0.077 2.8 39,0 e
3 52456 1 pags e a9E]
4 5246G 1 p.ofo €029V :
5 5247G T 0045 O A% i L .
6 _Reporting limit (mg/L) = 0.10,
7 i =]
8 IRecovery (%) = #VALUE! !
9 Precision (RPD)=  #VALUE! \
10 2nd source (%) = #VALUE! !
11 I |
12 ‘Sample volume (mi): 0.50 |
13 | ~ Dilution factor i
i g " ' |
15 J | Sample Set Descnptlon i
16 ! Test No.: P865 '
17 | © TestDay:
18 ‘Species
19 _ | :
20 ‘Sample Type (check)
21 X Bulk Sediment Porewaters
22 ‘Test Beaker Porewaters
23 ~ Overlying Water
24 .
25 ’
26 |
27 x| T.
28
29
30 | ! | |
31 | _ [
32 | ! . 3
33 £ S | S e (=
34 ] | | Analyst RSCLB N5
35 l | | .. _|Date analysed: 3/24/2015 X
36 || ! ! i y ¥

P865 Bulk Sediment NH3 Page_ 20 of HF 3-1-05




SOP No. 5552

Northwestern Aquatic Sciences

Dissolved Sulfide in Water. Computation Worksheet
Methylene Blue ‘Method (SOP #5550)
Standardization 1 2 3
uL PAQ titrant employed: 112 112 108
_Worklng Std. Conc. (mg/L): 1.42933
Result 4 g e
Sample Dilution Sulfide P s o
“description factor 'ODe6s '(m—g/[) oo R 2 it
Blank — — :ii: =
1.0 mL WQL"'QQ sulfide std. - 0.161  0.29 os0 EEEE : =h= tos ....::11..:.. 1
2.0 mL working suifide std. —-— 0300 057 | o e i iisciiis
3.0 mL working sulfide std. -~ 0460 086 | ° _ H
4.0mLworking sulfide std. ~ — 0599 144 | T E £l
5.0 mL working sulfide std. — 0.751  1.43 | o IR iEk i
3 0 .n_-ll: %e_ o 0'451 0£6_! nm:nw CE R T _un o u:: |Izol 14 18 ¢
3 0 mL spike dupl. — 0.450 0.85' e t

i 5230G 5 0.025 0.24 L = . _ I

2 5231G 5 0.021  0.20. ] -

3 5245G 5 0.005 ND ‘Reporting limit {mg/L) = 0.10

4 5246G 5 0.010 ND . '

5 5247G 5 0.000 ND 'Recovery (%) = 99.6

3 ' Precision (RPD) = 022

7 ‘

9 I _Sample volume {(ml): 1.00
10 Dilution factor 5,
11 i
12 ‘Sample Set Description:

13 | TestNo:
14 : ‘Test Day:
15 Species:
16 s
17 . Proj. No.: ‘P65
18 X Bulk sedimeni porewaters
19 Test beaker porewaters
20 :Overlying water
21
22
23
24 _
25
26
27
28
29 :
30
31 ‘
32
33 | 0)*
34 f\_na_lyst RSC/B
35 Date analysed: 3/24/2015
36 |
Page 31 of 2k 3-1-05



SOP No. 5552

Northwestern Aquatic Sciences

Dissolved Sulfide in Water: Computation Worksheet
Methylene Blue Method (SOP #5550)
Standardization 1« 2 3
ul PAQ fitrant employed: I i (0§
Working Std. Conc. (mg/L): 32
Result - m—— N
‘Sample Dilution Sulfide
descnptlon ‘factor ,0D664 (mg/lL)
‘Blank — e
1.0 mL working sulfide std. - 0.l 084
2 omL working sulfide std. —- (.00 1 .28
3.0 mL working sulfide std. — 5,60 192
40 mLworking sulfide std. -~ §.599 256,
'5.0 mL working sulfide std. — 0,751, 320, !
3.0 mL spike o 0¥ *
30 mL spike dupl. kAT D ‘({D i
! 52306 57 g,0a8 L - —
2 5231G 5 v.oai : e ) o s
3 5245G 5 p.p0of . -  Reporinglmit(mgiy=’  0.10
4 5246G 5 90l0 .  —— {
5 5247G 5 0,000 ) |Recovery (%) = #VALUE!
6 Precision (RPD) =~ #VALUE!
7 ‘
8
] Sample volume (mil): 1.00
10  Dilution factor 5
11 !
12 :SEIiip;]e Set Description:
13 . | [TestNo: |
14 Test Day
15 :Species:
16 .
17 | Proj. No.: | PB65
18 ‘X Bulk sediment porewaters
19 Test beakerfporewaters
20 ‘ ) Overlylng water
21 |
22
23
24
25
26
27
28
29
30
31 )
2 S
33 ‘ i T
34 'g_nq:y:i RSC/JB
35 ‘Date analysed: 3/24/2015
36 ' : :

Page 3L o H% 3-1-05




SOP No. 5482

Northwestern Aquatic Sciences

Total Ammonia-N in Sediment Pore Water: Computation Worksheet
Salicylate Method (SOP #5492)
Result | _ I |
_Sample Dilution NH3-N ‘Salinity
description factor ODess (mg/L) pH (ppt) L 001;2;’3‘ Starcerd Curvs
Blank pamas || =i |_== | | i
1.0mg/LNH3-NStd. —  0.149 1.00 e
3.0mg/L NH3-NStd.  ——- 0422 3.00 SEISHEET SRRRESE
6.0 mg/L NH3-N Std. ~ —— 0.851 6.00 | - ’ 23
10.0 mg/L NH3-N Std. ——  1.480 10.00 1y 10 EEEEEE R : £
3.0 mg/L spike —- 0421 287 L0 cemeisge et
3.0mg/L spike dupl. - 0.420 286 oo T s :
5.0 mg/L 2nd source 0710 484 ) o200 EEL. 4255 i t:‘.-. i
1 B 5 Q040 1.36] JBEL 805 | ol n T e em A
2 7 5 0.017 058 75 29.6 i e
3 10 5 0.018 061 7.7 29.0
4 26 5 0.090 307 7.9 29.0
5 27 5 0.031 106 7.7 206 |
5] 32 5 0022 075 76 295 'Reporting limit (mg/L) = 0.50
T [
8 Recovery (%) = 95.5
9 Precision (RPD) = 0.24
10 2nd source (%) = 96.7
11
12 ‘Sample volume (ml): 0.10
13 Dilution factor 5
14 ‘
15 . Sample Set Descnptlon
16 Test No.: 865-1
17 Test Day: 10
18 Spemes Eohaustorius
19
20 Sa]nLIfzjype {check)
21 Bulk Sediment Porewaters
22 )_( Te_st ga_a_kgr FE rewaters
23 QOverlying Water
24
25
26
27
28
29
30
31
32
33
34 ‘Analyst: JB
35 Date analyzed: 4/10/2015
36
865-1 Interstitial NH3 Day 10 Page 32 of 4% 3-1-05




SOP No. 5492

Northwestern Aquatic Sciences

Total Ammonia-N in Sediment Pore Water: Computation Worksheet
Salicylate Method (SOP #5492)
Result | 7
Sample Dilution NH3-N ‘Salinity — =
desbrlbtlon factor ©ODess (mg/L) pH (ppt) | Starsimrd Curve
Blank — 1
1.0mg/LNH3-NStd. — 0, (49  1.00
3.0 mg/L NH3-N Std. - .92 3.00 i 00
6.0mg/L NH3-NSWd. — 0,851 6.00 T
10.0 mg/L NH3-N Std.  —— L4970  10.00 .
3.0 mg/L spike —_ 0.4 1
3.0mg/L spikedupl.  —— 0 Y20 | ou0
5.0 mg/L 2nd source 0. 710 i om0
1 6 5 04 qu _? 2?_ S'- B Wmnnn 200 4m 800 800 1000 ujr,u
2 7 5 0.017 g 225 - Sy
3 10 5 p.018 L A7.0
4 26 5 B.pjo 9 Mo
5 27 5 0.03] P0ar |1 J u
6 32 5 O0.022 [ 361:)’ 'Reporting limit (mg/L) = 0.50
7 : ‘
8 Recovery (%)= #VALUE!
9 Precision (RPD) = #VALUE!
10 -2nd source (%) = #VALUE!
11
12 ‘Sample volume (ml): 0.10
13 Dilution factor 5
14 ™
15 ‘Sample Set Description:
16 Test No.: 865-1
17 Test Day 10
18 ‘Species: Echaustorius
19
20 ‘Sample Type (check)
21 | Bulk Sediment Porewaters
22 X Te_st_ Beaker Porewaters
23 _Overlying Water
24
25
26
27
28
29
30
31
32
33
34 ‘Analyst: JB
35 'Date analyzed: 4/10/2015
36

865-1 Interstitial NH3 Day 10

Page_ 31 of HT
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SOP No. 5492

Northwestern Aquatic Sciences

Total Ammonia-N in Sediment Pore Water: Computation Worksheet
Salicylate Method (SOP #5492)
Result ! _ |
Sample Dilution NH3-N Salinity |
‘description factor OD655 (mg/L) pH (ppt) y=0.1467x  sumwacuw
—_— R?=0.9983
Blank D — - |
1.0mg/LNH3-NStd. -  0.149  1.00 52 EESEE
3.0mg/LNHa-NStd. — 0422 3.00 ™ =8 e
6.0mg/L NH-NStd. —-  0.851 6.00 T e e
10.0mg/L NH3-NStd. —— 1480 10.00 B R
3.0 mg/L spike — 0421 287 - ZEEss
3.0 mg/L spike dupl. — 0.420 2.86 | - iz 2
5.0 mg/L 2nd source 0710 4.84 o B EEEETE
1 6 1 0.099 067 R T i S S e
g 7 1 0.008 ND | R
3 10 1 0.021 0.14
4 26 1 0.068 0.46
5 27 1 0.027 0.8’ W _
6 32 1 0.007 ND _Reporting limit (mg/L) = 0.10
4 .
8 'Recovery (%) = 95.5
9 Precision (RPD) = 0.24
10 2nd source (%) = 96.7
1
12 ‘Sample volume (mi) 0.50
13 Dilution factor 1
14 : S —
15 . Sample Set Description:
16 TestNo.. 865-1
17 TestDay: 0 _
18 ‘Species: Eohaustorius
19
20 ‘Sample Type (check)
21 ‘Bulk Sediment Porewaters
22 . Test Beaker Porewaters
23 X Overlying Water
24
25
26
27
28
29
30
31
32
33 |
34 Analyst: JB
35 _Date analysed: 4/10/2015
36

865-1 Overlying NH3, Day 0

Page 25 of 4% 3-1-05




SOP No. 5492

Northwestern Aquatic Sciences

Salicylate Method (SOP #5492)

Total Ammonia-N in Sediment Pore Water. Computation Worksheet

Result - i
‘Sample Dilution NH3-N ‘Salinity e et —r—
description factor OD655 (mg/L) pH (ppt) | Startard Curve «L
-BEn k = I e s 10 E
1.0mg/ NH3NStd.  — (/%9  1.00 ,
3.0mg/L NH3-NStd.  —— g2z 3.00 o |
BOMGLNHENSH. — — 0,35) 6.00 v i
10.0 mg/L NH3-N Std.  -—-  /, ¥9 6 10.00 ; |
3.0 mglL spike — o092/ ’ |
3.0 mg/L spike dupl. — 0-Y20 0 |
5.0 mg/L 2nd source 0710 om0 |

1 6 1 d O?? awom 2m am 600 800 1000 12am !
2 7 1 Joo8 i .
3 10 1 0.0R ~ . I
4 26 1 7.065
S 27 1 @o2y : - i
6 32 1 d.oo7 ‘Reporting limit (mg/L) = 0.10
7
8 'Recovery (%) = #VALUE!
9 Precision (RPD) = #VALUE!

10 2nd source (%) = #VALUE!

11

12 ‘Sample volume (ml): 0.50

13 Dilution factor 1

14 8

15 ‘Sample Set Description:

16 _ TestNo. 865-1

17 _ TestDay: 0

18 ‘Species: Eohaustonius

19

20 ‘Sample Type (check)

21 ‘Bulk Sediment Porewaters

22 . .Test Beaker Porewaters

23 X Overlying Water

24

25

26

27

28

29

30

31

32

33 _

34 Analyst: JB

35 Date analysed: 4/10/2015

36

865-1 Overlying NH3, Day O Page Z& of 4% 3-1-05
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SOP No. 5492

Northwestern Aquatic Sciences

Total Ammonia-N in Sediment Pore Water: Computation Worksheet
Salicylate Method (SOP #5492)

Resuit ! : :
Sample Dilution NH3-N Salinity :
‘description factor OD655 (mg/l) pH (ppt) | Y=0.1467x  semsmocuw
— — R*=0.9983
. Bi_a'nk % — T _- . 1800 =
1.0mg/LNH3-NStd. -—- 0149 1.00
30mg/L NHa-NStd.  —— 0422 3.00 =
6.0mg/L NHa-NStd.  -—  0.851 6.00 _ i
10.0 mg/L NH3-N Std. ——  1.490 10,00 doe
3 . | o0
3.0 mg/L spike — 0421 287 SR
3.0mg/L spike dupl.  — 0420 286 ] e
5.0 mg/L 2nd source 0.710 4.84 | B
1 6 1 0.008 ND | T T e e
2 7 1 0.004 ND ; ot e
3 10 1 0.019 013
4 26 1 0.169 1.15 :
5 27 1 0.020 0.14 | ' | _
6 32 1 0.000 ND ‘Reporting limit (mg/L) = 0.10
7 | ‘
8 Recovery (%) = 95.5
9 Precision (RPD) = 0.24
10 2nd source (%) = 96.7
11
12 Sample volume (ml): 0.50
13 Dilution factor 1
14 L | | 3
15 ‘Sample Set Description:
16 ‘Test No.: 865-1
17 ‘Test Day: 10
18 ‘Species: Eohaustorius
19
20 ‘Sample Type (check) -
21 ‘Bulk Sediment Porewaters
22 ‘Test Beaker Porewaters
23 X Overlying Water
24
25
26
27
28
29
30
31
32
33
34 Analyst: J8
35 Date analysed: 4/10/2015
36

865-1 Overlying NH3, Day 10

Page_ 2% of 4% 3-1-05




SOP No. 5492

Northwestern Aquatic Sciences

Result . A _ ,
Sample Dilution NH3-N Salinity
‘description factor OD655 (mg/L) pH (ppt)
Blank T—1 — [ —
1.0mg/L NH3-N Std.  —- %G  1.00
3.0mg/L NHa-N Std.  —— 2422  3.00
6.0mg/L NH3-NStd. —— 0.85]  6.00
10.0mg/L NH3-NStd.  —  |.490 1000 -
3.0 mgiL spike —— DMz
3.0 mg/L spike dupl.  —— ().420
5.0 mg/L 2nd source o610

1 6 1 0.008
2 7 1 &.p0
3 10 1 4.0/

4 26 1 & [ b
5 27 T 0.000
6 32 1 0.0a0
.

8

9

10

11

12

13

14

15

16 !

17

18

19

20

21

22

23

24

25

26

27

28

29

30

31

32

33

34

35

36 :

Total Ammonia-N in Sediment Pore Water. Computation Worksheet

‘Sample Type (check) |
Bulk Sediment Porewaters

Test Beaker Porewaters

X Overlying Water

Analyst:
Date analysed:

JB
4/10/2015

Standad Curva
£
e L
mmooa 1 4m am am 1000 1200
gL srvcedmrdia-N

'Reporting limit (mg/L) = 0.10°

‘Recovery (%) = #VALUE!

Precision (RPD) = #VALUE!

.2nd source (%) = #VALUE!

|

‘Sample volume (ml): 0.50

‘Dilution factor 1
‘Sample Set Description:

TestNo.: 865-1

‘Test Day. 10

.Species. Eohaustorius

865-1 Overlying NH3, Day 10

Page 2% of 4%

3-1-05



RAW DATA DIVIDER PAGE
Test No. 865-1

CHAIN-OF-CUSTODY RECORDS



1R 49 bE 224 d

CUSTODY TRANSFER
Printed: 03/19/15
ARl Job No: ZV36

—— 4611 South 134th Place, Suite 100
el Tukwila WA 98168

INCORPORATED  206-695-6200 206-695-6201 (fax)
ARI Project Manager: Client Contact; Sarmling Event: Samples Received:
Cheronne Oreiro Dan Berlin 110¢03-01.02 02/05/15

Client: Project: Samp]e Site:
Anchor QEA, LLC, West Waterway Sediment Char NA
LOGNUM ANALYTICAL REQVEST ANALYTICAL REQUEST ANALYTICAL REQUEST
ARIID CLIENT ID MATRIX # CONTAINERS COMMENTS
15-2108
ZV3I6D WWD02-0-4-150205 Sediment 1 Bioa_ssn\{ nNas B §adee
15-2109 4 .
ZV36E WWD02-4-8-150203 Sediment ‘ B{QQ 450N NAS® 52456
I &
TEMYP ¢ 14.S°¢C
ﬁy 3 P PN
“omments/Special Instructiens - Relr Received : ; Relinqushed B Received by
“ 2%3";119%5) tB 556 2 ‘_{?(?5 %&%{_ (smuuu?&wﬂdﬂ“—’ nqushed By :,Slg:r::u:l
] ted Njme ’ r Printed Ni Prnied Name nnl e
12 92625655 32?78357\ ciifer PH 1590 | "B p 1r155A8 20
2D /? 6%0'5 Compafy ff_g( ' Company NAS Company Company
12 3 53(9‘?‘5 03556 ?‘? Wﬁg Date/Tn Z /:,{ ‘/dt\J Date/Time / DateTime Date.Time
Y/ 7/ 7 255 /1345

1 of |




4 b A0 o 3YJ

CUSTODY TRANSFER
Printed: 03/19/15
ARI Job No: ZV66

ANALYTICAL
RESOURCES
INCORPORATED

4611 South 134th Place, Suite 100
Tukwila WA 98168
206-695-6200 206-695-6201 (fax)

ARI Project Manager: Client Contact: Sanpling Event: Samples Received:
Cheronne Oreiro Dan Berlin 110)03-01.02 02/06/15
Client: Prozct: Sample Site:
Anchor QEA, LLC. We:t Waterway Sediment Char NA
LOGNUM ANALYTICAL REQUEST ANALYTICAL REQUEST ANALYTICAL REQUEST
ARI D CLIENT ID MATRIX # CONTAINERS COMMENTS
15-2221 - o,
ZV66A WWD0S-0-4-150206 Sediment l @t 0AS 34y NRST 5251
152224 . 7 2 .
ZV66D WWD12-0-4-150206 Sediment | [/’17, DS Say Nao ® 524F 6

TeuP & 14.0°¢C

Cammenis'Specal Instruchons Received by X Relinqushed By Received by
{Signature) bA_ {Signature)
Pnanted Printed Name Prnied Name
. LELALD (RISSARR |
Company [ Company H A‘ 5 Company Company
Date/Time Date Time

DuaT:mcﬁl/‘ /q‘r7/ < / 4@ G

3-234% 135

DareTime J

1 of |




20/Ma/2015 03:10 9728
NORTHWESTERN AQUATIC SCIENCES
SAMPLE RECEIVING
3814 YAQUINA BAY RD

OR 973 2 - 01

INHIELRIIN

128326960366806763

WS 97ES neB 20 03:0%112 2015 HIP ‘.—\3.! 24505

phce 41 oF HF



zm-mtausmm
NORTHWESTERN AQUATIC SCIENCES
SAMPLE RECEIVING

3814 YAQU'NA BAY RD
: ‘ . ' l Iy 'l

i‘W’ OR 973 2

IJIIIIIHHIHHIIIUI I

128328960366612 166

| TRACKING #: 12 B32 695 03 5561 2155

(A

US  UTRE AR 2D CR:IE:19 2008 WEP 24030




PSS e il Vi OF

‘ 207m/2015 03:43 8729
NORTHWESTERN AQ
SAMPLE RECEIVING

UATIC SCIENCES

3814 YAQUINA BAY RD

973 | i—01

T

126320060366900088

. TRACKING #: 12 832 €95 03 5699 5988

] R R |
£ {/ i " ~ A y 1
SR g
A o* -y 4 9 |
1 . '% || ! |

S = = ;
L ICENSE US 9729 PAR B0 03:4E:SA BOIS  MIP f4.3.)  PEASOR

‘ =T : o J T -2 A Ty

i SRR LT Gl

1 e nd 4 B B p" s S 4

)f—'_‘I_L'-.P‘,I." ) ."-‘,.. 2 l
S

Wy i

PRoE 43 ¢ 43



VHAPLY RCCEIVIMNG
Z0BG_6uECA00
34

A

i"«‘!\'{ _HI‘JJ I
S5 14Tl (4 £}

u'_r-' WH QR BE ugio

SHIP TG:

SAMPLE RECEIVI...

‘R41) 267-T225

TOMESTERA RCUAT
L TR

b
1
v

CUSTOZD SEAL :
SNYCS

2 L.

]|

CES

9308 LAy

ture %/ /'ﬂf)

prce 44 oF 47T

0 1 455

MSE 5”231 (—

m

lFIcC



C US%?/ SE AL

Date

Signature 7@

CuSTC
DateQi 5 A L

I
S'g"amm'ﬁ 7\/ A = N

Q-

L

(s =a ero

SCIENTIFIC

PAGE 4S c¢F 43



tk A0 2k FW4

Chain of Custor xcord & Laboratory Analysis Request

COC#

ANCHOR

/ 2 / / )’- Sediment and Field QC
Dale: ? L 7 QEA g
Laboratory : Analyfigal Resburces, Inc. 2 e
Project Name: West Waterway Sediment Characterization =
Project Number: 110003-01.02 2
Project Manager: Dan Berlin 2
Phone Number: (206) 903-3322 ] Tl=
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APPENDIX III

RAW DATA - REFERENCE TOXICANT TEST



NORTHWESTERN AQUATIC SCIENCES
ACUTE TOXICITY TEST (ALL SPECIES)

PROTOCOL NO. NAS-XXX-RAT
eV
pene X

! . e o>
Test No.  999-3406  Client: QC Test Investigator
Test Type (rangefinding/definitive) definitive Test Length (hr) 96
Species Eohaustorius estuarius
STUDY MANAGEMENT
Client: QC Test
Client's Study Monitor; N/A
Testing Laboratory: Northwestern Aquatic Sciences
Test Location: Newport Laboratory
Laboratory's Study Personnel:
Proj. Man./Study Dir. G N, IRVSSARE] et
QA Officer L.K. Nemeth
1._ ol delame 2 2PB L L oD
3. lewrgn Sl NS 4,
5. - 6.
Study Schedule: _
Test Beginning: 3-31-/5 102 ¢ TestEndingg  7-Y-/y~ 10390
TEST MATERIAL maLinciropT (ve et *)
Description: Ammonia prepared from ammonium chloride; stock prepared 12/31/13,

10,000 mg/L (=10.0 mg/mL) expressed as N

DILUTION WATER
Description: Yaquina Bay, Oregon, sea water

Date of Preparation/Collection: 3-25-15

Water Quality: Cond.(umhos/cm):
Hardness (mg/L as CaCQa):
Treatments:

Salinity {ppt)
Alkalinity (mg/L as CaCQs):

Filtered to < 0.45 um, salinity adjusted with Milli-Q deionized water, aerated

2. |

25%.0 pH

TEST LOCATION

Test conducted in (circle one): room1 room2 trailer

Randomization chart:

water bath

other;__Rcor * o

Error codes: 1) Correction of handwriting error

2) Written in wrong location; entry deleted

3) Wrong date deleted; replaced with correct date

4) Error found in measurement; measurement repeated

Page 1 of _T



NORTHWESTERN AQUATIC SCIENCES

PROTOCOL NO. NAS-XXX-RA1

ACUTE TOXICITY TEST (ALL SPECIES)

Test No. 999-3406  Client: QC Test Investigator
TEST ORGANISMS
Species: Eohaustorius estuarius Age: adult Size:
Source: Yaquina Bay, Oregon
If field-collected:
Date Collected: D 2015
Field conditions: Interstitial temperature: 2. D “c. Interstitial salinity: 14,0 T
Acclimation Data:
Temp. Sal. DO Feeding Water
Date |(deg.C)| pH | (ppt) | (mgiL) amount description changes Comments
z-28-15| 5.6 1.7 |20.0| .6 NoT Feb Yes
7-21-15 5.5 | .0 |20.0| T %> 0 4 JES
%-2%-15| 15,L %1 265 ¥ | h " —
Z-294>| 155 g.) | 26,5 9,2 I " HesS
%-30-15| 15,6 | 2.1 | 2%0 <2 T " "
Z~%]-15 | I1S,T 3.0 273.0 ®. - » X —
Mean | 156 | %1 | 242 %. 2
3.D. [ @L };-:l‘ 0,2~
(N) o & b &

Photoperiod during acclimation. Constant light

TEST PROCEDURES AND CONDITIONS
Test concentrations (50% series recommended):

500, 250, 125, 62, 31, and 0 mg/L

Test chamber: 250 mL beakers Test volume: 100 mL
Replicates/treatment; 2 Organisms/treatment: 20 (10/repl)
Test water changes: None Aeration during test: None
Feeding: None.

Duration: 24-hr, 48-hr,@6-hr
Beaker placement: Stratified randomization

MISCELLANEOQUS NOTES
Test Solution Preparation:

Test temperature (deqg.C): 156.0+/-1.0
Photoperiod: Constant light
Test salinity (ppt): 28.0 +/- 1.0

mL of stock
Test Conc. {10.0 mg/mL)
< {ma/L} per 200 mL

217! 500 10.0
b pe 25[) 5.ﬂ
125 25
82 13
31 0.65
0 0

Bring up to
200 mL with
dilution water,
then split
between 2
replicates

Page 2 of _7



NORTHWESTERN AQUATIC SCIENCES

PROTOCOL NO. NAS-XXX-RA1

ACUTE TOXICITY TEST (ALL SPECIES)

Test No. 999-3406 Client QC Test Investigator
DAILY RECORD SHEET
Day0(3 /31/18) oA
Conc, Temp. Sal. DO Survivors
(mg/L ) (deg.C) pH (ppt) {(ppm) A B
1. 500 (5. @ 75 1.6 R} 1o Te
2. 250 P & E 7. 0 -0 [ e 1)
3. 125 1y 7 2w & ¥ O ¥ a Q) [
4. 62 NE 7.4 2§.9 §eo () L
5. 31 sy i 7%. 0 ¥ 0 O 10
6. 0 5.4 .\ 780 8L jo (O
Day1( Yy 11l W87/ést
Conc. Temp. Sal. DO Survivors ANV
(mg/L) (deg.C} pH (ppt) (ppm) A B s
1. 500 ;<o - 21385 | 3o S(EDD 4 (D)
2. 250 Atac] F-F 24-2 3.1 % (2b) 10
3. 125 (51 T3 U2 9 ) to
4. 62 /S-] 71 232 9 [0 fo
5. 31 /{1 29 1% §-o jo )
6. 0 /¢- 1 o | 129 i-2 i0 (O
Day2 (Y 1C 1/5) WAA‘L
Conc. Temp. Sal. DO Survivors
(mg/L ) (deg.C) pH {ppt) (ppm) A B
1. 500 15, { 2l e | 3.3 2 (s> & (4 b)Y
2. 250 (5% 7Y 4O | FG o (4) 3 (20)
3. 125 ;S 7.¥ TH0 | L7 10 ic
4. 62 /&2 7 ] 7%, 0 7.3 ;0 1%
5. 31 /5.2 7.9 2. ¢ | 2F /D i©
6. 0 rErL % T80 7 o 10
Day3 (4 /> /S—)V/W
Conc. Ternp. Sal. DO Survivors
(mglL) (deg.C) pH (ppt) (ppm) A B
1. 500 — -_— — —_ o &
2. 250 (6.0 7t 190 |[R6 i e(10)
3. 125 o ay 70 | o el =)
4, 62 /5.0 z.9 295 | 2.3 = 1O
5 31 j&, 0 +q Z9%0 | 7.1 12 /o
6. 0 [ 80 298 [ Z.0 Rz 75
Dayd (Y 1M 1) &&
Conc. Temp. Sal. DO Survivors
{(mgiL ) {deg.C) pH (ppt) {ppm) A B
1. 500 —rs — - - & P )
2. 250 /Y3 - 2.0 F-F LL2A) S( 10
3 125 [93 | F¥ 29.5 | 24 [ /2
4 62 % 79 145 | FU 2z oz
5. 31 44 3.0 5.2 “J-4 P D
6. 0 148 3-1 75 ?-b [0 =
WQ: Mean

SD

@ec. PAGE 4)
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Eoh QC-NH4 WQ 999-3406

Water Quality Data - test #999-3406 Eoh QC-NH4 test
Day Concentration Temperature pH  Salinity DO
0 500 156 76 200 80
0 250 158 76 29.0 8.1
0 125 16.7 7.8 280 8.0
0 62 15.7 79 280 80
0. 31 157 80 280 80
0 0 15.9 7.1 28.0 81
) 500 151 76 285 80
1 250 151 7.7 280 81
1) 125 15.1 7.8 280 7.9
1) 62 15.1 79 280 79
1 31 151 79 275 80
1 0 15.1 8.0 275 8.0
2 500 151 76 290 7.3
2 250 152 7.8 290 75|
2 125 151 78 200 77|
2 62 162 79 290, 7.7
2 31 152 79 290 77
2 0 15.2 B0 280 77
3 500 L ] |
3 250 150 7.7 290, 76
3 125 150 78 290 74
3 62 150 79 295 73
3 31 150 79 200 72
3 0 15.0 80 290 75
4 500 TV TR T
4 250 148 77 290 77
4 125 148 78 295 74
4 62 149 79 295 72
4 31 149 80 290 74
4 0 14.8 8.1 295 7.6
MEAN 152 7.8 287 7.7
SD 03 02 06 03
N 286 28 28 28
MIN 14.8 7.1] 275! 72
MAX 15.9 8.1 29.5 8.1
clata et Venhed againse Labomtty Ventn Sheets -
Y -
N

Pacc 4 of ¥



CETIS Summary Report Report Date: 21 Apr-1512:02 (p 1 of 1)
Test Code: ((999-3406 ))15-4015-9529
Reference Toxicant 96-h Acute Survival Test Northwestern Aquatic Sclences
e m——
Batch ID: 17-5314-8040 Test Type: Survival Analyst:
Start Date: 31 Mar-15 10:20 Protocol: Diluent:  Yaquina Bay Seawater
Ending Date: 04 Apr-15 10:30 Specles:  Echaustorius estuarius Brine:
Duration: 4d Ch Source:  Field Collecled Age:
—_— — —
Sample 1D: 13-7684-7649 Code: 52110721 Client: Internal Lab
Sample Date: 31 Mar-15 10:20 Material: Ammonia as nilrogen Project:
Recelve Date: 31 Mar-15 10:20 Source:  Reference Toxicant
Sample Age: NA Station:
Comparlson Summary
Analysis ID  Endpoint NOEL LOEL TOEL PMSD TU Method
06-8710-0927 Proportion Survived 125 250 176.8 18.8% Dunnett Multiple Comparison Test
Point Estimate Summary ' o . B
Analysls ID  Endpolnt Level  mglL  95%LCL 95% UCL\TU Method
01-5088-3539 Proportion Survived k EC50 2253 194.3 2612 Spearman-Karber
Proportion Survived Summary
C-mglL Control Type  Count Mean 95% LCL 95% UCL Min Max StdEr  StdDev  CV% Y%Effect
0 Dilution Water 2 1 1 1 1 1 0 0 0.0% 0.0%
K| 2 1 1 1 1 1 0 0 0.0% 0.0%
62 2 1 1 1 1 1 0 0 0.0% 0.0%
125 2 i 1 1 1 1 0 0 0.0% 0.0%
250 2 0.35 0 1 0.2 0.5 0.15 0.2121 60.61% 65.0%
500 2 0 0 0 0 0 0 0 100.0%
Proportion Survived Detall
C-mg/L Control Type Rep1 Rep 2
0 Dilution Water 1 1
Kl 1 1
62 1 1
125 1 1
250 0.2 0.5
500 0 ]
000-091-187-1 CETIS™ v1.8.7.4 Analyst: QA:

PAce. S oF F




CETIS Test Data Worksheet

Report Date: 21 Apr-1512:01 (p 1 of _1_)\
Test Code: 15-401 5-9529@99-%06 i

Reference ToxIcant 96-h Acute Survival Test

Northwestermn Aquatlc Sclences

Start Date: 31 Mar-1510:20  Specles: Eochaustorius estuarius Sample Code: 52110721
End Date: 04 Apr-15 10:30 Protocol: Sample Source: Reference Toxicant
Sample Date: 31 Mar-15 10:20 Material: Ammonia as nitrogen Sample Station:
Cmgll. |Code Rep Pos #Exposed # Survived - Noles
0 D E A e 10 10
0 D . 2 2 10 10
31 i 2 10 10
31 2 7 10 10
62 1| & 10 10
62 I 10 10
125 1 5 10 10
125 2 3 10 10
250 1 [ 12 10 2
250 2 | 11 10 5
500 1| 6 10 0
500 | 2 10 10 0

data ey venbed qjaiml' labivaton bentn Sheets 51315 5

000-091-187-1

CETIS™M y1.8.7.4
PAGE & oF ¥

Analyst: QA:



Report Date: 21 Apr-1512:03 (1 of 1)

CETIS QC Plot

Amphipod, Eohaustorius estuarius, acute reference toxicant test Northwestern Aquatic Sciences

Material:
Source:

Organism: Eohaustorius estuarius (Amphiped)
Endpoint: Proportion Survived

Test Type: Survival
Protocol:  All Protocols

Ammonia as nitrogen
Reference Toxicant-REF

Amphipod, Eohaustorlus estuarius, acute reference toxicant test

+3s

+25

Mean

|
3
)

LC50 In mg/L Ammonia as nibrogen
w
=]
|

.
\

w =

R EEEEEEEE R
8 5 2 & & 2 2 § % 52 F O:E OEF R 2 02 2P OFOS R 2
2 & 8 ¥ & 5 2 g g % g ®% 3 T { 5 B yg y g =
Mean: 175 Count: 20 -2s8 Warning Limit: 76.19 -3s Action Limit: 50.26
Sigma: NA Cv: 51.60% +2s Warning Limit: 402.1 +3s Actlon Limit: 609.5

Quality Control Data

Point Year Month Day Time QC Data Delta Slgma Warning Action TestID Analysis ID

1 2009 Oct 16 1040 2351  60.07  0.7095 0469664431 05-3952-8779

2 2010 Jan 29 950 743 -100.7 -2.06 -) 03-5377-7187 20-4403-3162

<! Feb 5 10:05 101.2 -73.83 -1.317 08-1570-8058 20-8812-4092

4 12 10:50 63.96 -111.1 -2.421 -) 01-1330-5288 09-8715-3590

5 Oct 19 11:15 1085 -66.57 -1.151 09-2966-0485 20-5470-9414

6 2011 Jul 1 14:15 1574 -17.65 -0.2556 06-2971-2336 11-3536-4545

7 15 14:30 2101 35.08 0.439 17-7989-3327 04-8659-6502

8 Sep 9 13:35 2044 25.38 0.3731 05-7587-2108 04-3384-8763

9 Dec 20 10:10 1828 7.863 0.1057 10-7131-5711  10-4572-4810

10 2012 Apr 17 10:05 164.9 -10.17 -0.1439 12-4744-0558 10-6629-0235

1 May 25 940 2129 7.9 0.4714 15-2875-0348  10-8612-8592

12 Jun 22 950 168.4 -6.664 -0.09333 01-7310-7337 20-4287-9582

13 Aug 21 11:10 2414 66.4 0.7733 02-9790-0210 21-1650-5427

14 Dec 4 940 2188 43.81 0.5371 09-6576-8200 14-2556-1248

15 2013 Aug 23 850 2538.8 83.78 0.9404 20-0854-2243  05-9018-4964

16 2014 Jan 7 1055 2333 58.22 0.6904 11-7316-9607 20-3106-7745

17 Jul 8 11:25 159.2 -15.81 -0.2277 14-3717-01564  16-1977-5683

18 Aug 8 11:50 2414 66.35 0.7728 16-1309-9337  20-0447-5176

19 22 945 267.9 92.85 1.023 15-89998-3863 14-0511-5604

20 Dec 2 9145 2499 74.91 0.8566 08-8221-8356 03-3293-3808

21 2015 Mar 31 1020 2253 50.28 0.6071 15-4015-9529 01-5088-3539

000-091-187-1 CETIS™ y1.8.7.4 Analyst: QA

PAGE I oF F




SECTION C

Neanthes arenqceodentata sediment bioassay 865-2 data report

Morthwestern Aquatic Sciences



NORTHWESTERN AQUATIC SCIENCES___

TOXICITY TEST REPORT

TEST IDENTIFICATION
Test No.: 865-2
Title: Juvenile Neanthes 20-day sediment toxicity test of estuarine sediments as part of Port of Seattle — West
Waterway Deepening project.
Protocol: NAS-XXX-NA4, June 20, 1990. Rev. 4 (3-1-05). Based on: Recommended Guidelines for
Conducting Laboratory Bioassays on Puget Sound Sediments (PSEP 1995), with modifications as specified by
the Dredged Material Management Program (DMMP, formerly Puget Sound Dredged Disposal Analysis
Program or PSDDA). Dredged Material Evaluation and Disposal Procedures User Manual, December 2014,

STUDY MANAGEMENT
Study Sponsor: Anchor QEA, 720 Olive Way, Suite 1900, Seattle, Washington 98101.
Sponsor's Study Manitor: Ms. Cindy Fields
Testing Laboratory: Northwestern Aquatic Sciences, P.O. Box 1437, Newport, Oregon 97365.
Test Location: Newport Laboratory.
Laboratory's Study Personnel: G.J. Irissarri, B.S., Proj. Mngr./ Study Dir.; L.K. Nemeth, B.A., M.B.A,, QA
Officer; R.S. Caldwell, Ph.D., Sr. Aq. Toxicol.; G.A, Buhler, B.S., Aq. Toxicol.; J. B. Brown, B.S,, D.V.M.,
Assoc. Aq. Toxicol.; Y. Nakahama, Sr.Tech,; L. Brady, Tech.
Study Schedule:
Test Beginning: 3-31-15, 1040 hrs.
Test Ending: 4-20-15, 1130 hrs.
Disposition of Study Records: All raw data, reports, and other study records are stored at Northwestern Aquatic
Sciences, 3814 Yaquina Bay Rd., Newport, OR 97365.

TEST MATERIAL
Control Sediment: Control sediment (NAS Sarmple #5250G) was collected from the Eohaustorius estuarius

amphipod collection site in lower Yaquina Bay, Oregon, on 3-25-15. The sediment was sieved through a 0.5-
mm stainless steel screen and stored at 4°C in the dark.

Test Sediments; Four test sediments and one reference sediments were tested, Details follow:

NAS Sample No. 5231G 5245G 5246G
Sample Description WWD05-0-4-150206  WWD02-4-8-150203 WWD02-0-4-150203
Collection Date 2-6-15 2-5-15 2-5-15
Receipt Date 3-23-15 3-23-15 3-23-15
Interstitial Salinity (%0} 29.0 205 29.5

NAS Sample No. 5247G 5230G

Sample Description WWDI12-0-4-150206 WWD-REF-150319

Collection Date 2-6-15 3-19-15

Receipt Date 3-23-15 3-20-15

Interstitial Salinity (%o) 29.0 27.0

Storage: Samples were stored at 4°C in the dark.
Treatments: The samples were minimally homogenized by mixing with stainless steel implements.

TEST WATER
Source: Yaquina Bay, Oregon
Date of Collection: 3-25-15

Water Quality: Salinity 28.0%o, pH 8.0
Pretreatment: Filtered to <0.45 pm, salinity-adjusted with MilliQ® deionized water, aerated,

Test No. 865-2 Page 1 of 6



NORTHWESTERN AQUATIC SCIENCES___

TEST ORGANISMS
Species: Neanthes arenaceodentata, marine polychaete worm
Age: 2-3 week post-emergence juveniles
Initial wt.: 0.48 mg
Source: Laboratory cultures at Aquatic Toxicology Support, Bremerton, Washington. Worms were received on
3-27-15.
Acclimation: Average conditions during the five days prior to testing were: temperature, 19.9 + 1.5°C; pH, 7.8 =
0.3; salinity, 28.0 + 0.7 %o; dissolved oxygen, 7.3 £ 0.1 mg/L.

TEST PROCEDURES AND CONDITIONS
The following is an abbreviated statement of the test procedures and a statement of the test conditions actually
employed. See the test protocol (Appendix I) for a more detailed description of the test procedures used in this
study.

Test Chambers: 1 L covered borosilicate glass beakers.

Test Volumes: 175 ml of iest, reference, or control sediment; 950 ml total volume.

Replicates/Treatment: 5 (plus one water-quality replicate)

Sediment Salinity Adjustment: After sediment and overlying water were added to beakers on test day 1,
sediments with interstitial salinities below 20.0 ppt were stirred with the overlying water and allowed to settle
ovemnight with aeration. No sediments in this test required salinity adjustment.

Organisms/Treatment: 25 (S/replicate)

Water Volume Changes: One third of the seawater in each beaker was replaced every third day.

Aeration: Provided using a 1-ml glass pipette with the tip 3-4 cm below the water surface. Air was bubbled at a
low rate (150-300 ml/min) so as not to disturb the sediment surface.

Feeding: Animals were fed 40 mg TetraMarine® per beaker every other day.

Acceptance Criteria: Results are valid if mean control survival is at least 90%. DMMP and SMS require
control sediment mortality of <10% and a growth rate of >0.38 mg/individual/day.

Performance Criteria: For DMMP and SMS testing, the reference sediment mortality should be <20% with a
growth rate of 280% that of the negative control sediment.

Effects Criteria: 1) survival after 20 days, 2) average individual biomass, 3) average individual growth rate and
4) average individual growth rate as ash-free dry weight. Death is defined as no visible appendage movement
or response to tactile stimulation. Missing worms are considered dead.

Water Quality and Other Test Conditions: The temperature, dissolved oxygen, salinity, and pH were measured
in the overlying water of one replicate water quality beaker on test days 0 and 20, and on test days 3, 6, 9, 12,
15, and 18 prior to test solution renewal. Total dissolved sulfide and total ammonia-N were measured in the
overlying water of the water quality replicate test chamber on days 0 and 20. Total ammonia-N was also
measured in the overlying water of the water quality replicate test chamber on day 3 prior to water renewal.
Interstitial total ammonia-N and total dissolved sulfide were measured in bulk sediments. Interstitial water
samples were obtained by centrifugation or by settling. Total soluble sulfide and total ammonia-N were
measured using Hach reagents based on the methylene blue (EPA Method 376.2) and salicylate {Clin. Chim.
Acta 14:403, 1996) colorimetric methods, respectively; samples were not distilled prior to analysis. Un-ionized
ammonia-N was computed using “Un-ionized Ammonia Calculator”, v1.0 (Dr. Landon Ross, Florida
Department of Environmental Protection). The photoperiod was constant light.

DATA ANALYSIS METHODS
Percent survival, individual biomass, and individual growth rate at the end of the test were determined from the
final observations according to the formulas:

Percent Mortality = 100 x ([initial no. of worms — no. of surviving worms}/initial no. of worms)
Individual biomass = total dry wt. of worms/number of surviving worms weighed

Individual growth rate = (individual biomass - the initial dry wt.)/20 test days

Individual ash-free biomass = total ash-free wt. of worms/number of surviving worms weighed
Individual ash-free growth rate = (individual ash-free biomass — initial ash-free weight)/20 test days

Test No. 865-2 Page 2 of 6



NORTHWESTERN AQUATIC SCIENCES___

Contro! and treatment means and standard deviations for the biological endpoints described above and for
water quality data were computed using Microsoft EXCEL 2010. The software used for statistical comparisons
was BioStat (version Feb 9, 2006 (EXCEL)) bioassay software developed by the U.S. Army Corps of Engineers,
Seattle District. Mean individual growth rate in each test sediment was compared against that in the appropriate
reference sediment. Following determination of normality and homogeneity of variances, a one-tailed Student T-
test, Approximate T-test, One-sample T-test, Mann Whitney test, or Rankit Analysis was conducted at the 0.05
level of significance.

PROTOCOL DEVIATIONS
None

REFERENCE TOXICANT TEST
The reference toxicant test is a standard multi-concentration toxicity test using ammonia expressed as NH;-N
and administered as NH;Cl, to evaluate the performance of the test organisms used in the sediment toxicity test.
The performance is evaluated by comparing the results of this test with historical results obtained at the
laboratory. A summary of the reference toxicant test result is given below. The reference toxicant test raw data
are found in Appendix II.

Test No.: 999-3407

Reference Toxicant and Source: Ammonia as ammonium chloride, Mallinckrodt, 10.0 mg/mL ammonia-as-N
stock prepared 12-31-13

Test Date: 3-31-15

Dilution Water Used: Yaquina Bay, Oregon, seawater; 28.0%o

Result: The 96-hr LC50 was 242 mg/L NH;-N, This result is within the laboratory's control chart warning
limits (186-314 mg/L NH;-N).

RESULTS AND DISCUSSION
Observations of water quality parameters during the test are summarized in Table 1. Individual water quality
measurements are located in the raw data (Appendix IT).

Except as noted above, all measurements of standard water quality parameters were within protocol specified
ranges (Table 1). Sulfides were not detected in the overlying bioassay water (detection limit 0.02 mg/L). Total
ammonia-N ranged from <0.1 mg/L to 2.5 mg/L (maximum un-ionized ammonia 0.095 mg/L).

Interstitial total ammonia-N concentrations in the bulk sediment ranged from 1.0 to 11.7 mg/L (maximum 0.553
mg/L un-ionized ammonia), with sulfide concentrations measuring <0.1 to 0.2 mg/L. See Table 2.

Table 3 shows the effects of test sediment exposures on survival and growth of Neanthes. The test met the
acceptability criterion (290%) for control survival; mean survival in the control was 100%. The individual
growth rate (dry wt) in the controls averaged 0.58 mg/day/worm. This meets the DMMP recommendation for a
minimum growth rate of 0.38 mg/day/worm for Neanthes. The average initial weight of worms was 0.48 mg,
which was slightly lower than the recommended range of 0.5 - 1.0 mg. The reference sediments included in the
study met the performance standard requirement that mortality in the reference sediment should be <20%;
mortality in WWD-REF-150319 was 8.0%. The growth rate criterion was met for the reference sediment.
According to DMMP criteria, the mean individual growth rate in the reference sediment should be >80% of the
mean individual growth rate in the control sediment. Control growth rate was 0.58 mg/day/worm. The growth
rate in reference sediment WWD-REF-150319 was 0.65 mg/day/worm; corresponding to 112% of the control
growth rate. Reference sediments also met the acceptability criterion in terms of ash-free growth rate. The
control ash-free dry weight was 0.44 mg/day/worm, and reference sediment WWD-REF-150319 was 0.49
mg/day/worm, representing 111% of the control growth rate.

The test control acceptance and reference sediment performance criteria for survival were met, as was the
growth criterion for the control sediment. Positive control performance was within the laboratory’s acceptance
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limits. The growth criterion for the reference sediment was met. It is concluded, therefore, that the test has
developed acceptable data for use in making management decisions.

Test sediment WWD12-0-4-150206 was compared to the control sediment due to grain size considerations. All
other test sediments were compared to the reference WWD-REF-150319. None of the test sediments exhibited
statistically significantly (o = 0.05) decreased individual growth rate and ash-free growth rate compared with
reference sediment or negative control (Table 3).

Interpretation was based on guidelines from the Dredged Material Evaluation and Disposal Procedures User
Manual, December 2014. If the mean individual growth rate of a test sediment is <80% of the mean negative
control growth rate, and <70% (dispersive) or <50% (nondispersive) of the mean reference sediment growth rate,
and statistically different (o = 0.05) from the reference sediment, it fails under the single-hit rule. None of the test
sediments failed the single-hit criteria for dispersive or non-dispersive rules under these guidelines (Table 4).

STUDY APPROVAL

. &) )is \,“,ngqswefz-w

oject Manager/ Study Director Date Qpﬁhty Assurance Unit Date

ondd K ey _elafis

Asdistant Laboratory Director Date
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Table 1. Summary of overlying water quality conditions during tests of the polychaete, Neanthes
arenaceodentata, exposed to marine sedimenits.

Parameter Mean % SD Minimum Maximum N
Temperature (°C) 200+02 19.5 20.4 48
pH 8.0 0.1 78 8.6 48
Salinity (%) 28.9+0.8 28.0 30.0 43
Dissolved Oxygen (mg/L) 6.8+£0.3 6.1 7.3 48
Dissolved Sulfide (mg/L} --- <0.02 <0.02 12
Total Ammonia-N (mg/L) <0.1 2.5 18
Un-ionized Ammonia (mg/L}) - 0.005 0.095 18

L

Table 2. Summary of interstitial water quality conditions during tests of the polychaete, Neanthes
arenaceodentata, exposed to marine sediments.

Parameter Mean = SD Minimum Maximum N
Salinity (%) 28.8+1.0 27.0 29.5 5
pH 7.9+0.2 3:5 8.1 5
Dissolved Sulfide (mg/L) --- <0.1 0.2 5
Total Ammonia-N (mg/L) - 1.0 11.7 5
Un-ionized Ammonia {mg/L) --- 0.039 0.553 D

Table 3. Means and standard deviations (n=5) of percent mortality; individual biomass and ash-free biomass; and
individual growth rate and ash-free growth rate of Neanthes arenaceodentata exposed for 20 days to marine sediments.

Percent  Individual Individual Individual Individual ash-

Sample description mortality biomass ash-free growth rate free growth rate

(20-days) (mg) biomass (mg/day/worm)}  (mg/day/worm)

(mg)

Control (NAS# 5250G) 0.0+00 121x27 92=x19 0.58 £0.14 0.44£0.10
WWD02-0-4-150205 (NAS# 5246G) 120£17.9 156+2.0 123£1.2 0.75+0.10 0.59 + 0.06
WWD02-4-8-150205 (NAS# 5245G) 40+89 15043 11.7+43 0.73+£0.22 0.57+£0.22
WWD05-0-4-150206 (NAS# 5231G) 8.0=11.0 14317 11313 0.69 £ 0.09 0.55+0.06
WWDI12-0-4-150206 (NAS# 5247G)'  0.0£0.0 14.8+20 112%1.5 0.72=0.10 0.54 £ 0.07
WWD-REF-150319 (NAS# 5230G) B.0£11.0 134x22 10315 0.65+0.11 0.49 £ 0.07

! Compared to the control sediment per client request.
*Growih rate was significantly lower than that in reference sediment {p<0.05).
*Growth rate was significantly lower than that in control sediment (p<0.05).
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Table 4. Single-hit criteria interpretation of Neanthes juvenile infaunal growth test data.

Individual Significantly Percent Percent  Failure under 1-hit  Failure under 1-hit
ash-free different from of of dispersive rule? nondispersive rule?
growth rate the reference  reference  negative (T/R <70%) (T/R <50%)
Sample description {mg/day) ata=0.057 value control
Control 0.44:£0.10 = == == s
(NAS# 5250G)
WWD02-0-4-150205 0.59 £ 0.06 No 120 134 No No
(NAS# 5246G)
WWD02-4-8-150205 0.57=0.22 No 116 130 No No
(NAS# 5245G)
WWD05-0-4-150206 0.55 = 0.06 No 112 125 No No
(NAS# 5231G)
WWD12-0-4-150206 0.54 £ 0.07 No' 110 123 No No
(NAS# 5247G)’
WWD-REF-150319 0.49 = 0.07 e m— e o
{(NAS# 5230G)

If the mean individual growth rate of a test sediment is <80% of the mean negative control growth rate, and <70%
(dispersive) or <50% (nondispersive) of the mean reference sediment growth rate, and statistically different (o = 0.05) from
the reference sediment, it fails under the single-hit rule.

' Compared to the control sediment.
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June 20, 1990 Rev. 4 (3-1-05)

TEST PROTOCOL

JUVENILE POLYCHAETE, NEANTHES ARENACEQDENTATA,
20-DAY SOLID PHASE SEDIMENT BIOASSAY

1. INTRODUCTION

1.1

1.2

Purpose of Study: The purpose of this study is to identify marine sediments that are toxic to a marine
polychaete worm. .

Summary of Method: The 20-day static renewal test is performed using laboratory-cultured, 2-3 week
post-emergence juvenile worms purchased from a supplier. Test sediments are placed in the bottom of 1-
liter glass beakers used as test vessels which are then filled with clean seawater. Five replicate containers for
each test sediment, reference sediment, and the control sediment, each containing 5 test organisms, are
employed. During test setup, three subsamples of five worms each are randomly selected to provide an
estimate of initial biomass. During the exposure period, each chamber is provided with 40 mg of food on an
every-other-day basis. Every third day, one-third of the seawater in each chamber is exchanged with fresh
seawater. Survival and growth are the response criteria used. The mean and standard deviation for each
treatment and test endpoint are given in the final report. Between-treatment statistical comparisons may be
made, where each treatment is compared 1o the control and/or reference sediment.  This protocol is based
on PSEP (1995) guidelines, PSDDA (PSDDA 1989, U.S. ACOE et al. 2000) modifications, and SMS
guidelines (WDOE 2003).

2. STUDY MANAGEMENT

2.1

22

Z:3

24

2.5

27

Sponsor's Name and Address:

Sponsor's Study Monitor:

Name of Testing l.aboratory:
Northwestern Aquatic Sciences

3814 Yaquina Bay Road, P.O. Box 1437
Newport, OR 97365.

Test Location: Newport Laboratory

Laboratory's Personnel to be Assigned to the Study:
Project Manager/Technical Director:

Qual. Assurance Officer;
Aquatic Toxicologist:
Aquatic Toxicologist:

Proposed Testing Schedule: Tests should begin within 2 weeks (8 weeks with samples under nitrogen for
PSDDA or SMS) of sample collection. Reference toxicant test to be run concurrently.

Good Laboratory Practices: The test is conducted following the principles of Good Laboratory Practices

(GLP) as defined in the EPA/TSCA Good Laboratory Practice regulations revised August 17, 1989 (40
CFR Part 792).
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3.

TEST MATERIAL

The test materials are marine or estuarine sediments. The collected sediments are placed in a suitable container for
shipping and storage. The preferred container is a solvent and acid cleaned 1 L glass jar fitted with a TFE-lined
screw cap. The jars are filled completely so that there is no air space. At the laboratory, the samples may be stored
at 4°C in the dark in the original sealed containers for up to 2 weeks (8 weeks with no headspace or with samples
under nitrogen for PSDDA or SMS) prior {0 testing. The negative control sediment is from a clean site. In
addition, one or more reference sediments, clean sediments with physical characteristics similar to the test
sediments, may also be employed.

TEST WATER

Test water is filtered Yaquina Bay seawater adjusted to a salinity of 28 ppt. The water is pumped from Yaquina
Bay into a 6000 gal seasoned fiberglass reservoir from which it is supplied under pump pressure to the laboratory.
Filtration is accomplished using a sand filter followed by 5 um, Tpm, and 0.40pm cartridge filters. An alternative
seawater supply of similar quality may be used.

TEST ORGANISMS
5.1 Species: Neanthes arenaceodentata

52 5.2. Source: Neanthes are obtained from laboratory cultures. California State University, Long Beach,
Dept. of Biology is a source for purchasing these worms.

5.3 5.3. Laboratory Handling: Worms are received from the supplier in plastic bags containing seawater and
algae (Enteromorpha). Upon receipt, water quality data are taken on 1 or 2 bags and all bags with worms
are then placed in holding aquaria containing seawater at 20 = 1°C, and the salinity is adjusted to 28 + 2 ppt,
Worms are generally maintained for 1-2 days prior lo use in tests, but may be held longer if water changes
are provided. Gentle aeration is supplied to the holding aquaria. During the holding period, organisms are
fed ground TetraMarine® (approximately 0.1 g per 200-300 worms) on an every-other-day basis. If the food
is not being consumed, feeding should be reduced. No water changes are required if holding time is less
than 1 week.

54 Age at Study Initiation: 2-3 week post-emergence juveniles (0.5-1.0 mg dry weight).

6. DESCRIPTION OF TEST SYSTEM

6.1 Test Chambers and Environmental Control: Test chambers used in the toxicity test are 1000 ml glass
beakers. The beakers are covered to minimize contamination and evaporation of seawater or loss of volatile
compounds. Test chambers are mainiained at constant temperature by partial immersion in a
temperature-controlled water bath or by placement in a temperature-controlled room. Minimal aeration is
supplied through a glass pipet. The aeration rate should be 150 - 300 mL/minute or approximately 100
bubbles per minute). The test is performed under continuous illumination, using ambient laboratory lighting
of low to moderate intensity. SMS may require UV light for PAH-contaminated intertidal sediments,

6.2 Cleaning: All laboratory glassware, including test chambers, is cleaned as described in EPA/600/4-90/027F.
New glassware and test systems are soaked 15 minutes in tap water and scrubbed with detergent (or cleaned
in an automatic dishwasher); rinsed twice with tap water; carefully rinsed once with fresh, dilute (10%, V:V)
hydrochloric or nitric acid to remove scale, metals, and bases; rinsed twice with deionized water; rinsed once
with acetone to remove organic compounds (using a fume hood or canopy); and rinsed three times more
with deionized water. Test systems and chambers are rinsed again with dilution water just before use.

7. EXPERIMENTAL DESIGN AND TEST PROCEDURES

7.1 Experimental Design: An experimental design is used consisting of exposure of test organisms to a number
of test sediments, one or more reference sediments, and a control sediment. Each treatment consists of five
replicate test chambers each containing 5 animals. An additional replicate containing 5 test organisms is
used for daily water quality measurements. More replicates, with or without test organisms as appropriate,
may be employed for periodic interstitial water quality measurements. Blind, random testing is used.
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12

7.4

7.3

7.6

Preparation of Test Sediments: The interstitial salinity of the test, reference, and control sediments is
measured. If initial interstitial salinities are not >20 ppt, the interstitial salinities must be adjusted as
specified in the PSEP (1995) protocols.

Certain projects may require purging of excess ammonia from sediment interstitial water. PSDDA and
SMS allow purging to be considered when interstitial total ammonia concentrations exceed specified limits.
However, purging is allowed only by agency permission, so the decision to purge should be made by the
client. Testing of purged sediments may require concurrent testing of the same sediments unpurged.

If no salinity adjustment or purging is done, sediments are used without further treatment. Each test
sediment is mixed thoroughly using a non-contaminating implement, then an aliquot (175 ml) sufficient to
make a 2-cm-deep layer is added to each test beaker, and the surface is smoothed. Bubbles are removed
from the sediment by gently tapping each beaker against the palm of the hand. Seawater at the test
temperature and salinity is carefully added into the beaker to the 750 ml mark utilizing a water dispersal
technique to avoid suspending the sediment. The beakers are then placed into the water bath or constant-
temperature room and covered with watchglasses. An air delivery pipet is inserted into each beaker under
the watchglass. Overhead lights provide constant illumination. Water in the test beakers is aerated without
disturbing the sediments. The test system is then allowed to temperature equilibrate overnight.

Beginning the Test: More worms than are needed for the bioassay are transferred to a shallow glass dish
containing seawater of the test salinity and temperature. Worms are impartially distributed to a series of
seawater-filled cups, each holding 5 worms. Enough cups for the test plus three additional cups are
prepared. One container of 5 worms is randomly added to each replicate. Three of the cups containing
worms are randomly selected and set aside. Worms from these cups are used to estimate initial total
biomass. To determine initial total biomass, worms from these three cups are quickly rinsed with deionized
water, placed on a preweighed aluminum pan, dried at 50°C to a constant weight, and weighed to the nearest
0.1 mg.

Once worms are added to a replicate, the number of animals that do not burrow into the test sediment within
one hour is recorded. Worms not burrowed are removed and replaced with healthy worms, unless the
observer believes the failure to burrow is a response to toxic material. Following addition of worms to the
test chambers, additional water is added to achieve a final volume of 950 ml.

TetraMarine® is provided to each beaker (40 mg/beaker). The food is preweighed into plastic cups, wetted
with bioassay test water, and rinsed into the fest beakers.

Effects Criteria; Effects criteria are 1) survival after 20 days, 2) total biomass (dry weight), 3) average
individual biomass (total biomass divided by the number of surviving worms), and 4) average individual
growth rate.

Test Conditions: Test containers are maintained at a constant 20 + 1°C. The test salinity is 28 + 2 ppt. The
dissolved oxygen concentration in each test container must be greater than 60% saturation (PSEP 1995) or
4.0 mg/L. (PSDDA) throughout the 20-day test. Each beaker is supplied with oil-free compressed air
provided at a rate of approximately 100 bubbles per minute through disposable glass pipettes. Each beaker
is covered by a watchglass to minimize evaporation and the possibility of cross contamination between
beakers. The test is conducted under constant illumination of moderate to low intensity.

During the 20-day exposure, one-third of the seawater in each beaker is replaced every third day. Prior to
seawater replacement, water quality measurements are determined for one replicate test chamber for each
test, reference, and control sediment. Water replacement is achieved by siphoning one-third of the volume
of test water, then replacing it with fresh 28 + 2 ppt test water that has been maintained at 20 + | °C. Care
should be taken not to disturb the sediments.

Feeding: Animals are fed 40 mg TetraMarine® per beaker on an every-other-day basis during the test.
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1.9

7.8

1.9

7.10

Test Duration, Type and Frequency of Observations, and Methods: The duration of the sediment toxicity
test is 20 days. The test chambers are observed daily to ensure that adequate aeration is provided and to
note the general status of each chamber. The temperature of the environmental chamber should also be
monitored daily. The type and frequency of observations to be made are summarized as follows:

TYPE OF OBSERVATION TIMES OF OBSERVATION
Survival end of test
Biomass end of test
Physical and Chemical Data
Sediment interstitial salinity at test beginning (bulk sediments) & end
Salinity, dissolved oxygen, day 0, day 20 and prior to partial replacement
pH, and temperature of overlying water of test water every third day
(one replicate only)
Temperature in temperature beaker daily
Ammonia and sulfides in at test beginning & end; for PSDDA and SMS, on
overlying water (one replicate) day 3 prior to seawater replacement *
Ammonia, sulfide, pH & salinity in for PSDDA and SMS, ammonia, pH, & salinity in
interstitial water (optional) bulk sediments; additional measurements as
requested by client
Check air and lights daily

"PSEP (1995) recommends ammonia-N and sulfide monitoring prior to the first and second water renewals
when initial monitoring reveals >0.7 mg/L. un-ionized ammonia or >5.0 mg/L sulfides.

Following the exposure period, worms from each chamber are removed from the test sediment by gently
sieving the sediment through a 0.5 mm screen. Worms often are in their tubes and can be removed by gently
prodding either end of the tube with a fine-point paintbrush. The number of surviving worms is recorded.
Surviving worms are placed in a container of clean seawater until all chambers have been sieved. Then
worms from each chamber are quickly rinsed with deionized water, placed on a pre-weighed aluminum pan,
dried at 50°C to a constant weight, and weighed to the nearest 0.1 mg.

Dissolved oxygen is measured directly in test bakers using a polarographic oxygen probe calibrated
according to the manufacturer's recommendations. The pH is measured using a properly calibrated pH
meter with scale divisions of 0.1 pH units. Temperature is measured using a calibrated mercury
thenmometer or a telethermometer. Salinity is measured using a refractometer. The method used for the
measurement of total ammonia-N in the overlying water and sediment porewater from sediment bioassays is
based on the salicylate colorimetric method of Hach Chemical Co. and was adapted from Clin. Chim. Acta.,
14: 403 (1966). The method used for the measurement of dissolved sulfide in the overlying water and
sediment porewater in marine sediment bioassays is the methylene blue colorimetric method based on SM
4500-8* (Standard Methods 1995 [19™ edition]). Any observed changes in sediment color or the formation
of a sediment discontinuity layer is also recorded.

Criteria of Test Acceptance: For the test to be considered acceptable, mean mortality of organisms in the
control treatment at the end of the test should be <10%

Performance criteria: For PSDDA and SMS, control sediment should have mean mortality <10% and target
mean growth rate >0.72 mg/worm/day (failure if growth rate <0.38 mg/worm/day). Initial weight of worms
should be 0.5-1.0 mg (failure if <0.25 mg). Reference sediment should have mean mortality <20% and
mean growth rate 280% of the control sediment.

Reference Toxicant test: A routine reference toxicant test is run concurrently with each sediment test. This
is normally a 96-hr test with cadmium chloride. PSDDA and SMS also require a water-only ammonia test
when ammonia concentrations exceed specified limits.
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DATA ANALYSIS

The mean and standard deviation are calculated for each endpoint employed (e.g. 20-day survival, 20-day total
biomass, 20-day average individual biomass, and average individual growth rate) and for each treatment (i.e. test
sediment). Between-treatment comparisons may be made using a Student’s t-test, Wilcoxon’s Two-Sample test,
Mann-Whitney U test, or Rankit Analysis, where each treatment is compared to the control or the reference
sediment. An arcsine-square root transformation of proportional data, and tests for normality and heterogeneity of
variances, are performed prior to statistical comparisons.

REPORTING

A report of the test results must include the following information: name and identification of the test; the
investigator and laboratory; information on the test, reference, and control sediments including the initial and final
interstitial salinities; information on the source of seawater used; detailed information about the test organisms
including acclimation conditions; a description of the experimental design and test chambers and other test
conditions including water quality; information about any aeration that may have been required; definition of the
effect criteria and other observations; unusual responses, if any, in the control treatment; 20-day survival in each
exposure chamber and the mean and standard deviation for each treatment; initial total biomass (dry weight) for
three groups of five worms; 20-day total biomass (dry weight) in each exposure chamber and the mean and standard
deviation for each treatment; 20-day average individual biomass (dry weight} in each exposure chamber and the
mean and standard deviation for each treatment; average individual growth rate in each exposure chamber and the
mean and standard deviation for each treatment; 96-hour LC50 with reference toxicant; a description of data
analysis methods employed and documentation of statistical test results: any unusual information about the test or
deviations from procedures.

. STUDY DESIGN ALTERATION

Amendments made to the protocol must be approved by the sponsor and study director and should include a
description of the change, the reason for the change, the date the change took effect, and the dated signatures of the
study director and sponsor. Any deviations in the protocol must be described and recorded in the study raw data,
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NORTHWESTERN AQUATIC SCIENCES PROTOCOL NO. NAS-XXX-NA4

NEANTHES SP. 20-DAY SOLID PHASE SEDIMENT TEST &Y -
ﬂf"“; = g
TestNo. 865-2 Client Anchor QEA Investigator
STUDY MANAGEMENT
Client: ANCHOR QEA, LLC, 720 Olive Way, Suite 1900, Seattle, WA 98101

Client's Study Monitor: Ms. Cindy Fields

Testing Laboratory: Northwestern Aquatic Sciences
Test Location: Newport Laboratory
Laboratory's Study Personnel:
Proj, Man./Study Dir. Cod 1R IBSARR O3

QA Officer L.K. Nemeth

1._Yer aalalome 2. ot b oS
3. 9 Progyan o, 4. LS, Caldwatt (¥
5._favtea f{ragls S 6.
7. =~ 8.
Study Schedule: .
Test Beginning: =311 (OO TestEnding: 4-20-1S5 1 %0
TEST MATERIAL
General description (see sample logbook/chain-of-custody for details):
NAS Sample No.: 5231G 5245G 5246G 5247G 5230G
Description: WWD05-0-4-150208  WWD02-4-8-150205  WWD02-04-150205  WWD12-0-4-150208  WWD-REF-150318
Collection Date: 2/6/2015 2/5/2015 2/5/2015 2/6/2015 3/19/2015
Receipt Date; 3/23/2015 3/23/2015 3/23/2015 3/23/2015 3/20/2015
Inters.Salinity (ppt): 9.0 29,5 261, 5 29.0 24,0
NAS Sample No.:
Description:

Collection Date:

Receipt Date:

Inters.Salinity (ppt):

NAS Sample No.:

Description:

Collection Date:

Receipt Date:

Inters.Salinity (ppt):

NAS Sample No.:

Description:

Collection Date:

Receipt Date:

Inters.Salinity (ppt):

Error codes: 1) correction of handwriting error

2) written in wrong location; enlry deleted

3) wrong date deleted, replaced with correct date

4) error found in measurement; measurement repeated  Page 1 Ofi
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SEDIMENT DESCRIPTIONS -- SUPPLEMENTAL NOTES

Sample
No. Description

5250G GRAY SAND

52306 || gemy’ wer mup
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Test No. 865-2 Client Anchor QEA Investigator
TEST WATER
Source: Yaquina Bay, Oregon, sea water
Date(s) of Collection: 3-15-1S Salinity (ppt) 2%5.Q pPH =.0
Treatments: filtered to =0.45 um, salinity-adjusted with MilliQ deionized walter, aerated
TEST ORGANISMS
Species: Neanthes arenaceodentata Date received: 5-23-15
Source: Aquatic Toxicology Support, Bremerton, WA
Acclimation Data:
Temp. pH Sal DO Feeding Water
Date |(deg.C) {(ppt) | (mg/L) amount | description changes Comments
3-29-45] 1.2 | 4.2 2o | 1.3 TeTes pacwe, Ye s
Hez-18 20 F | 29.0 T T — —_—
Z-saq4y 6.5 | g0 | 24.0 1.5 TeTRA-MDNE  yp s
3505 o4 A 280 7 - e
Zopas| de S | Bo 24.0 4.2 - —
Mean | 15, 4% 2%.0 3.2
S.D. ! ‘5‘ [ > 0!? Ol’
(N) ol 5 5 =3
Photoperiod during acclimation: CoMSTANT  LbHT
TEST PROCEDURES AND CONDITIONS
Test chambers: 1 L glass beakers covered with watchglasses
Test volumes: 175 ml of test sediment; 950 ml total volume S
Replicates/treatment: (5) = Organisms/treatment: (25) 25 (5/ecr)

Test water changes: Every third day beginning with day 3

Aeration: yes, at least 2 cm above sediment surface Beaker placement: Total randomization
Feeding: every other day beginning with day zero Photoperiod: Constant light
Test temperature (deg.C): 20 +/- 1 deg C Salinity: 28 +/- 2 ppt

Additional replicates included for water quality purposes (indicate numbers of each that apply):

Water quality beaker (with test organisms; may also be day 20 sacrificial beaker)

Day zero sacrificial beaker (no test organisms)

Day sacrificial beaker(s) (with test organisms)
Control Sediment:
Source: Yaquina Bay, Oregon
Date collected: 3-15-15 Interstitial salinity: 22.0
Sieved through _0.5 -mm screen
Storage: 4°C in the dark NAS# S2506
MISCELLANEOUS NOTES
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NORTHWESTERN AQUATIC SCIENCES

PROTOCOL NO. NAS-XXX-NA4

NEANTHES SP. 20-DAY SOLID PHASE SEDIMENT TEST

Test No. 865-2 Client Anchor QEA Investigator
Test conducted in (circle one). room 1 room 2 @' water bath  other:
Randomization chart:
Al el Al T 19 . [t |y | 3o
v | ¢ |3 o ™ |x |12 |22 |2k | S
1| Y T o |13 ] e [1a | | 24|28
Randomization chart:
Y 3L
11 | 9 ¢
4 ( 5 L‘{
Randomization chart:
Randomization chart;
TEST SCHEDULE SUMMARY
b 0 G, L 6, § Ly,
‘¥\ ){o ;4 q\g 5/ ¢ n(\’( 6 c\"\< N R :\;"f :‘\ 5 ‘l( AT AT
% L0ty © /0 XE =4 NSNS S Sy
Date N/ “\') NN A"ﬂ QALY YE YA VA b‘i ‘éb o A
Day 01112131415 ]6]718]9[10]11]392]13|14]15]16]17]18]19]| 20
Feed X X X X X X X X X %
Record WQ X X X X X X X X
Change water X X X X X X
Overlying NH4, S| x NH3 ) X
Initials I P A EAT WA LA VA /A T A A
Porewater NH4, ppt
ppt, pH only
Initials i
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NORTHWESTERN AQUATIC SCIENCES PROTOCOL NO. NAS-XXX-NA4
NEANTHES SP. 20-DAY SOLID PHASE SEDIMENT TEST

Test No. 865-2 Client Anchor QEA Investigator

DAILY RECORD SHEET
Day0 (5 21 1/N «®/s Temperature beaker: "29-  deg.C

air okay? (if not, details in comments below) _ ¥E § overlying ammonia sampled?  Y®s
water change? (every third day) — (days 0,3,20)

fed? (every second day) Yz

Beaker Temp. pH Sal. DO S No. not

No. (deg.C) {ppt) (ppm) (mg/L) Comments

o~ A|WIN]—>

14 T3 [ 28,0 23 G.c7

*18 1.7 g1 14, 0 ] 2o, 00

25 | zoo 5.0 856 | 6.0 [<oel

*29 7.9.3 £ 5O .3 Cpol
*30 0.9 Y 2 %0 7.3 (o0
*31 o Y £ =280 | 7/ Los+68
32
33

35
36

3
Q) o
QOOOQOOOOUOUOOOOOOCOOOOCCOUQ’@H Olo|C[oP [|E

* Water quality beakers
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NORTHWESTERN AQUATIC SCIENCES PROTOCOL NO. NAS-XXX-NA4
NEANTHES SP. 20-DAY SOLID PHASE SEDIMENT TEST

Test No. 865-2  Client Anchor QEA Investigator

DAILY RECORD SHEET
Day | { Y/ | /15)UA5 Temperature beaker: L0~ 7 deg.C

air okay? (if not, details in comments below) v =3
water change? (every third day) —
fed? {every second day) =

Beaker Temp. pH Sal. Do
No. (deg.C) (ppt) {ppm) Comments
14

18

25

29

30

3

pay 2 (/™ /’.‘))‘// Temperature beaker: 8. @ deg.C

air okay? (if not, details in comments below) Y€
water change? {every third day)
fed? (every second day)

Beaker | Temp. pH Sal. DO

No. (deg.C) (ppt) {ppm) Comments
14
18
25
29
3o
31

Page G of _4



NORTHWESTERN AQUATIC SCIENCES PROTOCOL NO. NAS-XXX-NA4
NEANTHES SP. 20-DAY SOLID PHASE SEDIMENT TEST

Test No. 865-2 Client Anchor QEA Investigator

’ _ DAILY RECORD SHEET 2 & }
Day 3 (if /7 HS)(’&//V/ Temperature beaker: . deg.C

air okay? (if not, details in comments below) /€« g overlying NH3 sampled (days 0,3,20)? \4 Yy
water change? (every third day) __ ye s
fed? (every second day) —

Beaker| Temp. pH Sal. DO
No. (deg.C) (ppt) {(ppm) Comments

14| 0.0 §. v 28655 | [1F
18] (4.1 ¥.0 29.0| (49
25 1 0> ?-6[ 1&5 0 @','!’
29| 70.0 79 79.0 b F
30 O 30 Tho ?‘0
| oz | e 65

Day 4 (y M 4 Iﬂ(fb Temperature beaker: 2.0. | deg.C
air okay? (if not, details in comments below) 4 ¥5
water change? (every third day) —
fed? {every second day) g >
Beaker Temp. pH Sal. DO
No. (deg.C) (ppt) {ppm) Comments
14
18
25
29
30
<k
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NORTHWESTERN AQUATIC SCIENCES PROTOCOL NO. NAS-XXX-NA4
NEANTHES SP. 20-DAY SOLID PHASE SEDIMENT TEST

Test No. 865-2  Client Anchor QEA Investigator

DAILY RECORD SHEET
Day 5 (415 115)6M Temperature beaker:  2e.! deg.C

air okay? (if not, details in comments below) Ye
water change? (every third day) =
fed? (every second day) —

Beaker Temp. pH Sal. DO
No. {deg.C) (ppt) (ppm) Comments

14| —r6—1—%&—T1T 7 7.0
18] 14— % 7 | 290~ |Dc
25| 7o ¥, C i vf- £*IS
20| +—5—1— 7w
30
3

Day b (Y 1 G 17y e Temperature beaker: e deg.C

air okay? (if not, details in comments below) Y'¢ >

water change? (every third day) 5
fed? (every second day) ()

Beaker Temp. pH Sal. DO
No. (deg.C) {ppt) {(ppm) Comments

14 149 $.& e (]
18] (4. 6 g2 16.¢ A
25| 20.0 ¢ T 1Y-¢ .9
29| /4. & g\ 2 =
a0l 19 .9 . L AR P ird
3] 10 0 % 1 L gD 7.0
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NORTHWESTERN AQUATIC SCIENCES PROTOCOL NO. NAS-XXX-NA4
NEANTHES SP. 20-DAY SOLID PHASE SEDIMENT TEST

Test No. 865-2  Client Anchor QEA Investigator

DAILY RECORD SHEET
pDay 3 (Y218 v Temperature beaker: Z0 0 deg.C

air okay? (if not, details in comments below) }fé,fc
water change? (every third day) ~—
fed? (every second day) —

Beaker Temp. pH Sal. DO
No. (deg.C) (ppt) (ppm) Comments
14

18

25

29

30

31

Day % (4 4 &y 2 LS Temperature beaker: 290. | deg.C

air okay? (if not, details in comments below) V¢
water change? (every third day) —
fed? (every second day) Y ¢E>

Beaker Temp. pH Sal. DO
No. (deg.C) {ppt) {(ppm) Comments
14

18

25

29

30

31

Page _ 4 of _45



NORTHWESTERN AQUATIC SCIENCES PROTOCOL NO. NAS-XXX-NA4
NEANTHES SP. 20-DAY SOLID PHASE SEDIMENT TEST

Test No. 865-2  Client Anchor QEA Investigator
) DAILY RECORD SHEET
pay 4 (Y 1q umy# Temperature beaker: 2 ¢ © deg.C
air okay? (if not, details in comments below) _ \/(=f
water change? (every third day) __ Y&F
fed? (every second day) —
Beaker Temp. pH Sal. DO
No. (deg.C) (ppt) {ppm) Comments
14| 2. ®- O 8.2 15 | 6.3
18] (4.4 § 0 g 5 b.9
25| ©e,0 5/&0 '7’%0 é\h‘
29| (4.4 9 29.0 b.q
3| 1.8 8\(5 LA 72
] (279 | R4 | L7
Day 10 (4 170/ S')\‘//-’ Temperature beaker;: "0 .2 deg.C
air okay? (if not, details in comments below) V& ¢
water change? (every third day)  —
fed? (every second day) _y€f
Beaker Temp. pH Sal. DO
No. (deg.C) (ppt) (ppm) Comments
14
18
25
29
30
31
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NORTHWESTERN AQUATIC SCIENCES PROTOCOL NO. NAS-XXX-NA4
NEANTHES SP. 20-DAY SOLID PHASE SEDIMENT TEST

Test No. 865-2  Client Anchor QEA Investigator

DAILY RECORD SHEET
Day Wt (Y Al JC)& Temperature beaker: 2.0\ deg.C

air okay? {if not, details in comments below) 3 ¥S
water change? (every third day) —_
fed? (every second day)

Beaker Temp. pH Sal. DO

No. {deg.C) {ppt) {ppm) Comments
14

18
25
29
30
3N

Day 12 (Y4 1 115 Temperature beaker: \a.9 deg.C
air okay? (if not, details in comments below) g

water change? (every third day) iy
fed? (every second day) £S

Beaker Temp. pH Sal. DO
No. (deg.C) {ppt) (ppm) Comments
14 (4.4 3] 297 | 6.S16F
18] (27 §.0 30.0 o0 G,
25| (%1 8. z9.5 615
29 (1.8 &0 791 | 6]S 2l
0 ;1.6 £ 0 297 G2 4l
311 (1194 g0 291 | 4.5 ;3

Sl
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NORTHWESTERN AQUATIC SCIENCES PROTOCOL NO. NAS-XXX-NA4
NEANTHES SP. 20-DAY SOLID PHASE SEDIMENT TEST

Test No. 865-2  Client Anchor QEA Investigator
- DAILY RECORD SHEET
Day 12 (M /{5 ¥ Temperature beaker: Z.() . { deg.C
air okay? (if not, details in comments below) =
water change? (every third day) i
fed? (every second day) =
Beaker Temp. pH Sal. DO
No. (deg.C) {ppt) {ppm) Comments
14
18
25
29
30
31

Day 14 (1 (Y105 o5

air okay? (if not, details in comments below) \f Cj
water change? (every third day) —

fed? (every second day) /<5
Beaker Temp. pH Sal. DO

No. (deg.C) (ppt) (ppm) Comments
14

18
25
29
30
31

Temperature beaker: “C O, 3 deg.C

Page 12 of H5



NORTHWESTERN AQUATIC SCIENCES PROTOCOL NO. NAS-XXX-NA4
NEANTHES SP. 20-DAY SOLID PHASE SEDIMENT TEST

Test No. 865-2  Client Anchor QEA Investigator
DAILY RECORD SHEET
Day IS Y 115 H5) ot Temperature beaker: 20- | deg.C
air okay? (if not, details in comments below) Y/=5
water change? (every third day) /7=
fed? (every second day) e
Beaker Temp. pH Sal, DO
No. (deg.C) (ppt) {ppm} Comments
14] 2¢. 2 7-4 2O b.2
18] zo.i 75 FR ) G2
25| 246 -1 7.9 29S b. &f
28] 2¢ | 7.5 TE L |
30] 149.9 Fi 2% .d L. %
3l zo.y 7.9 2% .0 &\
Day I (Y4 /16/15) 2 Temperature beaker: 20.5 deg.C
air okay? (if not, details in comments below) /(>
water change? {(every thirdday) —
fed? (every second day)_YE>
Beaker Temp. pH Sal. DO
No. (deg.C) {ppt) {ppm) Comments
14
18
25
29
30
31

Page 13 of 45




NORTHWESTERN AQUATIC SCIENCES PROTOCOL NO. NAS-XXX-NA4
NEANTHES SP. 20-DAY SOLID PHASE SEDIMENT TEST

Test No. 865-2  Client Anchor QEA Investigator

DAILY RECORD SHEET
Day i1 (¥ | l?l!S)\/,/ Temperature beaker:.  70. L deg.C

air okay? (if not, details in comments below) Y £9%
water change? (every third day) et
fed? (every second day) —

Beaker Temp. pH Sal. DO
No. {deg.C) (ppt) (ppm) Comments
14
18
25
29
30
31
Day 18 ( Y/ (115 v Temperature beaker: {19.%F deg.C
air okay? (if not, details in comments below) 4
water change? {every third day) <
fed? (every second day) o b it
Beaker Temp. pH Sal. DO
No. (deg.C) (ppt) (ppm) Comments
4] (9-+ |74 302 i3
18] |5-5 | 29 102 Lazlo
25| 194 33': | 2 952 L-F
29| /9. -o 225 | (-8
30| (3.5 29 209 | lob
3 /9. ¥ ¥ol| e | .Y
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NORTHWESTERN AQUATIC SCIENCES PROTOCOL NO. NAS-XXX-NA4
NEANTHES SP. 20-DAY SOLID PHASE SEDIMENT TEST

Test No. 865-2 Client Anchor QEA Investigator
DAILY RECORD SHEET
Day 19 (4 /17 /IS Lar Temperature beaker: 20,} deg.C
air okay? (if not, details in comments below) £
water change? (every third day) st
fed? (every second day) s
Beaker| Temp. pH Sal. DO
No. (deg.C) (ppt) {ppm) Comments
14
18
25
29
30
31
Day 2¢ (1 126115 Temperature beaker. ' 0.  deg.C

air okay? (if not, details in comments below) s overlying NH3 sampled (days 0,3,20)? YL S
water change? (every third day) -

fed? (every second day) —

Beaker

Temp. pH Sal. DO S
No. (deg.C) (ppt) (ppm) (mg/L) Comments
4] tAyY | 7.9 Z%0 LS <0:-02
18] To.0 | F-= 30.0 07 _|<e¢.0z
25 wa. K 9.5 T <002
29 (2.4 ] %0 9.5 b.a | <o.on
30| (2.4 g0 19.5 % L o,0]
31| . ¥.0 295 6.5 | oo
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NORTHWESTERN AQUATIC SCIENCES
NEANTHES SP. 20-DAY SOLID PHASE SEDIMENT TEST

PROTOCOL NO. NAS-XXX-NA4

TestNo  865-2 Client Anchor QEA Investigator
DAY 20 TEST TERMINATION SHEET
Beaker|Interstitiall No. of Beaker| Interstitial | No. of
No. | Salinity | survivors | Initial Comment No. Salinity | survivors | Initial Comment

1 - y<r

2 5 e

3] = A3

4 5 FA3)

5 - S N

6 § 5 | -

7 i S £31

8| =1 65%

9 3 e

10 b '>f./

1 4 ¥

12 5 Y

13] Nl 5 431

14]22. § [ N

15} ) 3 &L

16 4 % &L |y e

17 } 5 L3

18| 30,8 e ol

19} i o

20 1 £ Vi

21} | ¢ )

23 5: [A)

24 3 &Sl

25|30.0 ' Lo
26 [ 4 63V
27 5 4L
28] a )
2o ZaC e
30| 22.C |
3|29 | I Y

32 > V-
33l 5 |

34 S | &3
35 5 LAt
36 5 ol

* Water quality beakers
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NORTHWESTERN AQUATIC SCIENCES PROTOCOL NO. NAS-XXX-NA4
NEANTHES SP. 20-DAY SOLID PHASE SEDIMENT TEST

Test No. 865-2 Client  Anchor QEA Investigator
ZERO-TIME WEIGHING DATA SHEET
Ashed Drying time
tare: Date 3.3.-15 Oven temp ( C.) 550 {hr.) 2 Initials _3\eE
Standard Weights: 10mMg: 1. 004 100mg: oo o9
Drying time
Final: Date “4-1- 1% Oventemp (C.) 5] (hr.) Z4 Initials e
Standard Weights: 10mg. o .cob 100mg: _ eo.018
Ashed Drying time
Final: Date H-2.,5 Oventemp (C.} =SSO (hr.) 2 Initials S\
Standard Weights: 10mg: 4o.6ut 100mg: (oo cin
Equip. used: Oven: Bive M n 2 Balance: Sartorius M3P
(Dry overnight at 50C for dry weight, then 2 hrs at 550C for ashed weight)
Tare Final
Ashed Total Ashed total
Pan # | tare wt. (mg) wt. (mg) wt. (mg) #weighed Comments
L 44,30 Het L 5
2 | 492 Hiy H1. 0L =
3 | 43,01 o, B4t 43.40 5

Page '3 of_45



NORTHWESTERN AQUATIC SCIENCES PROTOCOL NO. NAS-XXX-NA4
NEANTHES SP. 20-DAY SOLID PHASE SEDIMENT TEST

Test No. 865-2 Client Anchor QEA Investigator
WEIGHING DATA SHEET

Tare: Date 4.2-15 Oventemp(C) S50 Drying time (hr) 2 Initials Trze
Standard Weights: 10mg: 19, O6q 100mg: _job.cu?

Final #1: Date _~4-22-15 Oven lemp (C.) = Drying time (hr.) ;_:t Initials _ J2¢
Standard Weights: 10 mg: — 100mg: —

Final #2: Date o 32-15 Oventemp(C.) 5L Drying time (hr.) 2. Initials .2
Standard Weights: 10 mg: — 100mg: —

Final #3; Date 4-23-15 Oventemp (C.)__ 53 Drying time (hr.) 2( Inilials  Jwe
Standard Weights: 10 mg: — 100mg: —_

Ashedwl: Date H-2%-\S Oventemp(C)__ SO Drying lime (hr.) 2. Inilials __ Ty2¢
Standard Weights: 10 mg: — 100mg: —

Equip. used: Oven: BLUE M RZ  FiSHER 1SCTEM» MUFFLE FURNACE Balance Sartorius M3P
(Dry overnight at 50C [final #1], 1-2 hrs at 50C [finals #2 & #3], 2 hrs at 550C [ashed wt.])

Bkr. Pan Tare wt. Total dry wt. (mg) no. |into pans Ashed
# # (mg) 1 2 3 weighed | -initials wt, (mg) Comments
1 1 |10z.9¢ 5. 4 (bt 82 S L/ ita. 1
2 2 | jot.44 14t 4l 190, 1+ 5 £, 122,79
3 3 | 105.13 1A, 2| (B, T 5 |2 | nez.40
4 4 | 938 YA 2. 70 S 3 | w3 e
5 5 | %, o0t 162,15 b2, 20 5 L3 10%.044
6 6 | 99.5Z 180, > | $0,0F =1 L U (o
7 7 | Q4.68% o G LL4.08 S L3 4. 15
8 8 | 48,88 ligt. A2 L, 3 g L3 e, oF
9 9 | joo, 1© 138,21 183, ug, Y LB \OB, 5
10 10 | az.4a3 (.40 130,26 5 |5 | no4q
11 1 ] en.22 124, S [2¢k 11 Y |8 1b.9%
12 12 | 9%F.4% 4o, 1O 145, 5 = L3 {0lp, 2.0
13 | 13 | 102,54 \a45.05 | 19%.24 S |5 112956
14 14 | | S B8 oF ) gt | O !

15 15 | 1o2. 18 15%.5% 1595 5 L3 W, 05
16 16 | 95, 14 e B\ L, 17 i LB 102.43
17| 17 [ io4.2F |16l 65 | 1bb.?% | k5.4 5 | 8 |11a.20
18| 18 ‘ ?

19 19 | 1002 184,91 184 5% ‘f.&w.nss.q‘f 5 iR (1% .33

20 20 | jot 12 136,39 1Ha 1L 135. A =3 %3 e, O\
21| 21 | au. 79 4E24 | 4Ty e, 19 Y | L5 [ioz.o8
22 | 22 ||05.|2 157.04 158,82 i58.%A 5 L nf.s5t
23 23 | 102, 049 153, 21 15% 12, 156, 8¢ -3 (8 L4, 49
24 24 | 103,98 | 16199 Jletas | S | B e o
25 25 . , e A i
26 | 26 | qo.42 54, 2. i539% o LB | jot #4
27 27 | 9% 3% 1444, Do 143 3¢ 143,39 5 LB 1. 0%
28 28 | a4, 3% [5%. 9 i524% Y Ly | .22
29 29 {5 I | ' o
30 30 S | s o = ; e 3

* Water quality beakers
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NORTHWESTERN AQUATIC SCIENCES

Tesi No.

FT5-2 Client

PROTOCOL NO. NAS-XXX-NA4
NEANTHES SP. 20-DAY SOLID PHASE SEDIMENT TEST

ANCHOR. CEA Investigator
WEIGHING DATA SHEET
See page 1% for information on drying limes and temperatures, standard weights,etc.
Bkr. Pan Tare wi. Total dry wt. (mg) no. |intopans Ashed
# # ,(E'Q) 1 1 2 _ 3 i weigrfq _-inillals wt. (mg) Comments
31 3 [== ] L e o
32 32 | 48,18 }65, 44 tosthte o | [Ld b 5 =4 . bt
33_ | 33 | 48,40 1He, 2% dstr* | 135,38 |5 [ B | 120025
34 | 34 | 102,2¢ | B, b2 |55, 50 5 LA | 12443
35 35 | 102.0F 1A, 36 Lok b2 = LB i115. 4%
36 36 | 104.94 15, 32 {73 ) L3 | 1Ak
* Water quality beakers
H5
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bod 3277

Aquatic Toxicology Support
1849 Charleston Beach Road West

Bremerton, Washington 98312

(360) 813-1202

Order Summary

Species: Neanthes arenaceodentata*

Emerge Date

911 Macd IS

Number Ordered:

390

Number Shipped:
390 +/0%

Date Shipped:

b Mord- 'iv

Salinity (ppt): ‘_30

*Smith 1964. CSU Long Beach strain. Feed upon arrival.
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RAW DATA DIVIDER PAGE
Test No. 865-2

TEST DATA ANALYSIS RECORDS



St 49 12 aadd

Tesl no, 8852 Neanihes Growth Test data ey, 'h"-'[ Veubhed cinalast 532015

fﬁbcr..d‘avq b{_.y’l(_,.,j bhge_ﬁ S5-1\- 15

Fe
ENDPOINTS DATA ENTRY AND CALCULATIONS FILE
" _ e L L.
: i - INITIAL WEIGHTS
BKR=beaker number (=pan number) 3 "TWT=total biomass=FINAL DRY WT-TARE WT R o ash-free
INIT NO =inital number of worms exposed “WT=average individual blomass=TWT/WT COUNT fnal. 8 individual ashed indiidual
FINA!._._M_!PPTMWIWH@ ppl on day20 1 .GR-mmv:duaJ growth rate=(WT-INIT W‘I‘}.‘ZD “pank ]Iarawl (fnal wt [tare _ weighed wi “wt ‘afdw W
SURV=numbear of worms surviving aftar 20 days "ASHED DRY WT= weight of ashed pan + weight of asheq 1 44 43\ 4670) 224 =~ 5 045 4484, 208 0412
TARE WT=ashed weight of pan on day 20 (mg) ] material racovered at test lermination (mg) = 2. 41831 24187 233 5 D47 42020 214 0428
chDUNT-nmbuufmwgmmmmd 'TAFDW-FINAL DRY WT - ASHED DRY WT= tolalash-l‘me . 3 43‘67' 4634( 287! 5 053; 4380, 244 0488,
FINAL DRY W‘I‘ITAREWT* dry weight of worms .. ._ |oiomass far given replicate (mg) MEANS 241 048 221, D443,
ruwvondoﬂﬂlym( b ~AFDW-average mdvidual ash- frea biomass=TAFDWWT COUNT
PSURVa% SURV-1DO(SUBYQHTTNO] _ .. ,AFDW GR e average individyal growth rate en an ash-free-dry- weughtbam
PMORT=%MORT=100{{INIT NO -SURVYINIT NO) B IAFDW - INIT AFDW)20
o
[
; 1R
2 g z E|: &84 8 8
= G =2 - = > =
" ol 8351518 8|8 : g . §
=33 ) & EjR 2 '&" & § 2 r E g o 2 e
z 2 & AL AN E_ |2 £ I 1) E £ £ I < <
1; 7_,_ B25 Control 4L 5| . 518408 9488 5! 1 1 00 684° 138 067, 4833 8§87 047 = , T i )
21 27 |7 5250G Control 2 5! 5'14379] 9838 5 ; 00 454 81 043 3472 664 033 Mean! 1000 00 805 121 058 92 044
3.1 . 52506 Control 3 5! 5i184 82 10290, 5 00 816 124 080 4571 814 §D." o6 00; 13¥ 27 014 19 umh
410, 5250G Control 4 5 si17038 9293 5] 00, 775 155 075 5969] 1188 058 n 5 5 s 5 5 s 5
5. 121 5250G Cotrd _ 5 5 5114565 @747 5| 00 482] BE] 048] 3045 7.68] 037
8] 30 | 52506 Control 8 WO 51205 | | |
7.6 . 5248G | WWD0204-150205 | 1 5. | 5118007 9862 5 11760/ 1000] 0D BIB|_ 183 D79 0247/ 1248] 0601 . ; = : - - -
| 8] 22 5248G VV_“@_OZ-O_—‘-’!SQZE' 2 5 LB .10512| 3] 117.57! 800 400 535! 178/ 087 41021 1387 068 Mean 680 120 878; 158, 075 123 GSGF
el 11 5248G | WWD02-0-4-150205 : 3 5, 2 "_li 7888 B0O. zun _54__’!1 .13 4713‘_ _1]?_8! 0571 SD, 179, 178 M1 20, 0.10 12, 008
10] 10 _ 5240G ~ WWDO02-0-4-150205 , 4 o 511873 1000 186 089 8524 1305 083] n §, §. 5, 5, 5 5 5
'IU 35 5246G A WWD0204-150205 1 5§ : | 5, | i 5111547 1000 DD GGB‘ 133 BB‘ 5!15 1093' 051!
12] 31 | 5248G . WWD02-0-4-150205 8 _Wo 5295 i 1 .
1338 . 52450 WWD024-5-150205 _ 1 5| i 10404) 5/ 11808] 100.0| uol 58, 1zo|ﬁw| 4577, 915 _ 044 . i - ] - ] -
148 | 5245G | WWD024-0-150205 2  © 51 | 518431 8988 5/ 116.07] 1000] 00! B54] 131] 083] 48.24) 9.65 ‘Mean' 980 40, 708 150; 073 1417, 087
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Project Name: PB65-2 Neanthes Growth Rale

Sample;

Replicates: 5
Mean: 0.754
SD: 0.1
Tr Mean: 0.754
Trans SD: 0.1

Samp ID: /WWD02-0-4-150205

x1
Alias: S#5246G -

Ref Samp: x2
Ref ID: (WWD-REF-150319 )
Alias: S#52306 S
Replicates: 5
Mean: 0.646
sD: 0.1
Tr Mean; 0.646
Trans SD; 0.11

Shapiro-Wilk Results:

Levene's Resulls:

Test Results:

Residual Mean: 0 Test Residual Mean: 0.083 Statislic: Student's t
Residual SD: 0.068 Test Residual SD: 0.036 Balanced Design: Yes
S$S: 0.088 Ref. Residual Mean: 0.087 Transformalion: No Transformation
K: 5 Ref. Residual SD: 0.05
b: 0.287 Deg. of Freedom: 8
Experimental Hypothesis
Alpha Level: 0.05 Alpha Level: 0.1 Null: x1 >=x2
Calculated Value: 0.9364 Calculated Value: 0.145 Alternate: x1 <x2
Critical Value: <= 0.842 Critical Value: >= 1.860
Nomally Variances Degrees of Freedom: 8
Distributed; Yes Homogeneous: Yes Eperimental Alpha Level: 0.05
Calculated Value: -1.6296
Override Option: N/A Critical Value: >= 1.860
{ Accept Null Hypothesis: YQ}
Power:
Min. Difference for Power:
Trans. Levene's  Levene's Mann- / Shipire-
Replicate Test Trans. Reference  Reference Test Reference  Whilney Wilk
Number Data Test Data Data Data Residuals  Residuals Ranks Rankils Residuals
1 0.79 0.79 0.52 0.52 0.036 0.126 -0.126
2 0.87 0.87 0.71 0.7 0.116 0.064 -0.114
3 0.66 0.66 0.59 0.59 0.094 0.056 -0.094
4 0.81 0.81 0.8 0.8 0.056 0.154 -0.056
5 0.64 0.64 0.61 0.61 0.114 0.036 -0.036
6 0.036
7 0.056
8 0.064
9 0.116
10 0.154

Average individual growth rate {dry wt) in test sediment WWD02-0-4-150205 is not significantly
less than that in the reference sediment (WWD-REF-150319) at a=0.05.
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Projecl Name:

P865-2 Neanthes Growth Rate {dry wt) |

Sample: x1 Ref Samp: x2
Samp ID; D02-4-8-150205 Ref ID: D-REF-150319
Alias: \NAS# 5245G Alias: \WAS# 5230G
Replicates: 5 Replicates: 5
Mean: 0.726 Mean: 0.646
SD: 0.218 SD: 0.1
Tr Mean: 0.726 Tr Mean; 0.646
Trans SD: 0.218 Trans SD; 0.11
Shapiro-Wilk Results: Levene's Resullts: Test Results:
Residual Mean: 0 Test Residual Mean; 0,183 Stalistic: Approximate t
Residual SD: 0.112 Test Residual SD; 0,073 Balanced Design: Yes
88: 0.237 Ref. Residual Mean; 0.087 Transformation: No Transformalion
K: 5 Ref. Residual SD: 0.05
b: 0.473 Deg. of Freedom; 8
Experimental Hypolhesis
Alpha Level: 0.05 Alpha Level: 0.1 Null: x1 >=x2
Calculated Value: 0.9406 Calculated Value: 2.4148 Alternate; x1 <x2
Critical Value: <=0.842 Critical Value: >= 1.860
Normally Variances Degrees of Freedom: 6
Distributed: Yes Homogeneous: No @arimental Alpha Level. 0.05 ;
Calculated Value: -0.7342
Override Option: N/A iti lue; >= 1,943
Power. }
Min, Difference for Power:
Trans. Levene's Levene's Mann- Shipiro-
Replicate Test Trans. Reference  Reference Test Reference  Whitney / Wilk
Number Data Test Data Data Data Residuals  Residuals Ranks Rankils Residuals
1 0.57 0.57 0.52 0.52 0.156 0.126 -0.206
2 0.63 0.63 0.71 0.71 0.096 0.064 -0.158
3 0.52 0.52 0.59 0.59 0.206 0.056 -0.126
4 0.89 0.89 0.8 0.8 0.164 0.154 -0.096
5 1.02 1.02 0.61 0.61 0.294 0.036 -0.056
6 -0.036
7 0.064
a 0.154
9 0.164
10 0.294

Average individual growth rate (dry wt} in test sediment WWD(02-4-8-150205 is not significantly

less than that in the reference sediment (WWD-REF-150319) at a=0.05.
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Project Name:

P865-2 Neanthes Growth Raté (dry wi)

Sample: x Ref Samp. x2
Samp 1D,/ WWD05-0-4-150206 ) Ref ID: D-REF-150319
Alias) NAS#523._19’/ Alias: \NAS# 5230G .
Replicales: 5 Replicales: 5
Mean: 0.688 Mean: 0.646
SD: 0.085 SD: 0.11
Tr Mean: 0.688 Tr Mean: 0.646
Trans SD: 0.085 Trans SD:; 0.11
Shapiro-Wilk Results: Levene's Results: Test Results:
Residual Mean: 0 Test Residual Mean: 0.074 Statistic. Student's t
Residual SD: 0.064 Test Residual SD: 0,021 Balanced Design: Yes
SS: 0.077 Ref. Residual Mean: 0.087 Transformation: No Transformation
K 5 Ref. Residual SD: 0.05
b: 0.265 Deg. of Freedom: 8
Experimental Hypotlhesis
Alpha Level; 0.05 Alpha Level: 0.1 Null: x1 »>=x2
Calculated Value: 0.9125 Calculated Value: 0.5576 Alternate: x1 <x2
Critical Value: <= 0.842 Critical Value: >= 1.860
Normally Variances __Pegrees of Freedom: 8
Dislributed: Yes Homogeneous: Yes xperimental Alpha Level: 0.05 '_j
Calculated Value: -0.6769
Override Oplion: N/A iti lue: >=1.860
Power:
Min, Difference for Power:
Trans. Levene's Levene's Mann- Shipiro-
Replicate Test Trans. Reference  Reference Test Reference  Whitney / Wilk
Number Data Test Data Data Data Residuals  Residuals Ranks Rankits Residuals
1 0.63 0.63 0.52 0.52 0.058 0.126 -0.126
2 0.61 0.61 0.71 0.71 0.078 0.064 -0.078
3 0.64 0.64 0.58 0.59 0.048 0.056 -0.058
4 0.79 0.79 0.8 0.8 0.102 0.154 -0.056
5 0.77 0.77 0.61 0.61 0.082 0.036 -0.048
& -0.036
7 0.064
8 0.082
g 0.102
10 0.154

Average individual growth rate (dry wt) in test sediment WWDO05-0-4-150206 is not significantly

less than that in the reference sediment (WWD-REF-150319) at a=0.05.
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Project Name: P865-2 Neanthes Growth Ra

Sample: x1
Samp |D:
Alias:

Replicates: 5

Mean: 0.716

SD: 0.102

Tr Mean: 0.716

Trans SD: 0.102

D12-0-4-150206 ;
S# 5247G /

Ref Samp: x2
Ref ID: Control
Alias: \NAS# 52506
Replicates: 5
Mean: 0.582
SD: 0.136

Tr Mean: 0.582
Trans SD: 0.136

Shapiro-Wilk Resulis:

Levene's Resulis:

Tesl Results:

Residual Mean: 0 Test Residual Mean: 0.075 Statistic: Student's t
Residual SD: 0.078 Test Residual SD; 0,058 Balanced Design: Yes
S$S: 0.116 Ref. Residual Mean: 0.11 Transformation: No Transformalion
K: 5 Rel. Residual SD: 0.08
b: 0.33 Deg. of Freedom: 8
Experimental Hypothesis
Alpha Level: 0.05 Alpha Level: 0.1 Null; x1 >= x2
Calculated Value: 0.9397 Calculated Value: 0.9216 Aliernate: x1 < x2
Critical Value: <=0.842 Critical Valve: >= 1.860
Normally Variances D es of Freedom: 8
Distributed: Yes Homogeneous: Yes @ﬁﬁma Level: O f)_ff‘)
Calcuiated Valie: -1.758

Override Option: N/A iti . >=1.860

ccept Null Hypothesis:

Power:

Min. Difference for Power:
Trans. Levene's Levene's Mann- Shipiro-
Replicate Test Trans. Reference  Reference Test Reference Whitney / Witk

Number Data Tesl Data Data Data Residuals  Residuals Ranks Rankits Residuals

1 0.71 0.71 0.67 0.67 0.006 0.088 -0.152
2 0.61 0.61 0.43 0.43 0.106 0.152 -0.122
3 0.64 0.64 0.6 0.6 0.076 0.018 -0.106
4 0.87 0.87 0.75 0.75 0.154 0.168 -0.076
5 0.75 0.75 0.46 0.46 0.034 0.122 -0.006
6 0.018
7 0.034
8 0.088
9 0.154
10 0.168

Average individual growth rate (dry wt} in test sediment WWD12-0-4-150206 is not significantly
less than that in the control sediment at a=0.05.
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Project Name:

P865-2 Neanthes Growth Ratg (AFDW)

Sample: x1 Ref Samp: x2
Samp ID: -0-4-150205 Ref ID; D-REF-150319
Alias: S# 5246G Alias\NAS# 5230G
Replicates: 5 Replicates: 5 <5
Mean: 0.594 Mean: 0.492
SD: 0.058 SD: 0.072
Tr Mean: 0.584 Tr Mean: 0.492
Trans SD: 0.058 Trans SD: 0.072
Shapiro-Wilk Results: Levene's Resulls: Tesl Results:
Residual Mean: 0 Test Residual Mean: 0.043 Statistic: Student's |
Residual SD: 0.042 Test Residual SD: 0.032 Balanced Design: Yes
§S: 0.034 Ref. Residual Mean: 0.054 Transformation: No Transformation
K: 5 Ref. Resldual SD: 0.04
b: 0.182 Deg. of Freedom: 8
Experimental Hypothesis
Alpha Level: 0.05 Alpha Level: 0.1 Null: x1>=x2
Calculated Value: 0.9694 Calculated Value: 0.4582 Alternate: x1 <x2
Critical Value: <= 0.842 Critical Value: >= 1.860
Normally Variances Degrees of Freedom. 8
Distributed: Yes Homogeneous: Yes xperimental Alpha Level: 0.05 3
Calculated Value: -2.4739
Override Option: N/A i . >=1.860
(Accept Null Hypothesis: Yes )
Power: ]
Min. Difference for Power:
“Trans. Levene's Levene's Mann- Shipiro-
Replicate Test Trans. Reference  Reference Test Reference  Whitney / Wilk
Number Data Test Data Data Data Residuals Residuals Ranks Rankits Residuals
1 0.6 0.6 0.4 0.4 0.006 0.092 -0.092
2 0.66 0.66 0.5 0.5 0.066 0.008 -0.0B4
3 0.57 0.57 0.45 0.45 0.024 0.042 -0.042
4 0.63 0.63 0.59 0.59 0.036 0.098 -0.024
5 0.51 0.51 0.52 0.52 0.084 0.028 0.006
6 0.008
7 0.028
8 0.036
9 0.066
10 0.098

Average individual growth rate (AFDW) in test sediment WWDO02-0-4-150205 is not significantly

less than that in the reference sediment (WWD-REF-150319) at a=0.05.
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Project Name: PB65-2 Neanthes Growth Rat@
Sample: xi Ref Samp: x2
Samp ID: D02-4-8-150205 Ref ID: {WWD-REF-150319
Alias: \NAS# 5245G Alias: S# 5230G 4
Replicates: 5 Replicates: 5
Mean: 0.566 Mean: 0.482
SD: 0.212 SD: 0.072
Tr Mean: 0.566 Tr Mean: 0.492
Trans SD: 0.212 Trans SD: 0,072
Shapiro-Wilk Resulis; Levene's Results: Test Resulls:
Residual Mean: 0 Test Residual Mean: 0.163 Statistic. Approximate t
Residual SD: 0.103 Test Residual SD: 0.109 Balanced Design: Yes
S$S: 0.201 Ref. Residual Mean: 0.054 Transformation: No Transformation
K5 Ref. Residual SD: 0.04
b: 0.425 Deg. of Freedom: 8
Experimental Hypothesis
Alpha Level: 0.05 Alpha Level: 0.1 Null: x1>=x2
Calculated Value: 0.8987 Calculated Value: 2.1158 Alternale: x1 <x2
Crilical Value: <= 0.842 Critical Value: >= 1.860
Normally Variances Degrees of Fre: :
Distributed: Yes Homogeneous: No “xperimental Alpha Level: 0.05 /‘
alculated Value: -0.7378
Override Option: N/A Critical Value: >=2.015
@ccept Null Hypothesis: Yes
Power:
Min. Difference for Power:
Trans. Levene's Levene's Mann- Shipiro-
Replicate Test Trans. Reference  Reference Test Reference  Whitney / Wilk
Number Data Test Dala Data Data Residuals Residuals Ranks Rankits Residuals
1 0.44 0.44 0.4 0.4 0.126 0.092 -0.176
2 0.46 0.46 0.5 0.5 0.108 0.008 -0.126
3 0.39 0.39 0.45 0.45 0.176 0.042 -0.106
4 0.63 0.63 0.58 0.59 0.064 0.088 -0.092
< 0.91 0.91 0.52 0.52 0.344 0.028 -0.042
5] 0.008
7 0.028
8 0.064
9 0.098
10 0.344

Average individual growth rate (AFDW) in test sediment WWD02-4-8-150205 is not significantly

less than that in the reference sediment (WWD-REF-150319) at a=0.05.
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Project Name: PB865-2 Neanthes Growth Rate({AFDW)

Sample: x1

Samp ID¢” WWD05-0-4-150206
Alias: S# 5231
Replicates: 5
Mean: 0.544
SD: 0.063
Tr Mean: 0.544

Trans SD: 0.053

Ref Samp: x -
Ref ID: /WWD-REF-150319
Alias: “NAS# 5230G

Replicates: 5
Mean: 0.492
SD: 0.072
Tr Mean: 0.492
Trans SD: 0.072

Shapiro-Wilk Results:

Levene's Resulls:

Residual Mean: 0 Tesl Residual Mean: 0.053
Residual SD: 0.044 Test Residual SD: 0.023
S8: 0.037 Ref. Residual Mean: 0.054
K: 5 Ref. Residual SD: 0.04

b: 0.188 Deg. of Freedom: 8

Alpha Level: 0.05

Alpha Level: 0.1

Test Resulis:

Statistic: Student's 1
Balanced Design: Yes
Transformation: No Transformation

Experimental Hypotlhesis
Null:

x| »>=x2

Calculated Valve: 0.963 Calculated Value: 0.0388 Alternale: x1 <x2
Critical Value: <=0.842 Critical Value: >=1.860
Nomally Variances D
Distributed: Yes Homogeneous: Yes Experimental Alpha Level: 0.05 j

Galculated Value: -1.2123

Override Option: N/A Critical Value: >=1.860

Accept Null Hypothesis: Yes
Power:
Min. Difference for Power:
Trans. Levene's Levene's Mann- Shipirg-
Replicate Test Trans. Reference  Reference Test Reference Whitney / Wilk
Number Data Test Data Data Data Residuals  Residuals Ranks Rankits Residuals

1 0.52 0.52 0.4 04 0.024 0.092 -0.092
i 0.47 0.47 0.5 0.5 0.074 0.008 -0.074
3 0.51 0.51 0.45 0.45 0.034 0.042 -0.042
4 0.62 0.62 0.59 0.59 0.076 0.098 -0.034
5 0.6 0.8 0.52 Q.52 0.056 0.028 -0.024
6 0.008
T 0.028
8 0.056
9 0.076
10 0.098

Average individual growth rate (AFDW) in test sediment WWD05-0-4-150206 is not significantly

less than that in the reference sediment (WWD-REF-150319) at a=0.05.
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Project Name:

PB65-2 Neanlhes Growth Ratg (AFDW) )

Sample: x1 Ref Samp: x2
Samp ID: D12-0-4-150206 Ref ID: /Control
Alias: \NAS# 52_47’(3_”_/ Alias; \NAS# 5250G ./
Replicales: & C Replicates: 5
Mean: 0.536 Mean: 0.436
SD: 0.076 SD: 0.097
Tr Mean: 0.536 Tr Mean: 0.436
Trans SD: 0.076 Trans SD: 0.097
Shapiro-Wilk Results: Levene's Results: Test Resulis:
Residual Mean; 0 Test Residual Mean: 0.051 Statistic: Student's t
Residual SD: 0.056 Test Residual SD: 0.05 Balanced Design: Yes
$3: 0.061 Ref. Residual Mean: 0.071 Transformation: No Transformation
K: 5 Ref. Residual SD: 0.055
b: 0.239 Deg. of Freedom: 8
Experimental Hypothesis
Alpha Level: 0.05 Alpha Level: 0.1 Null: x1=>=x2
Calculated Value: 0.9411 Calculated Value; 0.5005 Altemate: x1 <x2
Critical Value: <= 0.842 Critical Value: >=1.860
Normally Variances Dearees of Fre :
Distributed: Yes Homogeneous: Yes Experimgﬂ A_Igrla_lfﬂ ngj
Calculaled Value: -1.8161
Override Option: N/A Criti . >= 1.860
G Hypotresis Ve,
Paower;
Min. Difference for Power:
Trans. Levene's Levene's Mann- Shipiro-
Repilicate Test Trans, Reference  Reference Test Reference Whitney / Wilk
Number Data Test Data Data Data Residuals  Residuals Ranks Rankiis Residuals
1 0.55 0.55 0.47 0.47 0.014 0.04 -0.106
2 0.44 0.44 0.33 0.33 0.096 0.106 -0.096
3 0.51 0.51 0.43 0.43 0.026 0.006 -0.066
4 0.65 0.65 0.58 0.58 0.114 0.144 -0.026
5 0.53 0.53 0.37 0.37 0.006 0.066 -0,006
B -0.006
7 0.014
8 0.034
9 0.114
10 0.144

Average individual growth rate (AFDW) in test sediment WWD12-0-4-150206 is not significantly
less than that in the control sediment at a=0.05.
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Test Numbar B85.2 Noanthes Growih Tesl 5202045

Water Quality Data assumed
~ NAS GLIENT - Gverying water Intersyal “interstial
BKR _SMPL DESCRIP REPL DAY TEMP pH SAL DO S <or> NH4*NH3 <or> NH3 pH__ EAL Sullide <or> NH&+NH3 _ <or>  NH3 “temg
Bulk = 5230G = WWD-REF-150318 75 276 02 78, o7
Bulk = 5231G = WWD05-04-150208 ~ 78 290 ©2 iz 0017 20
Bulk = 5245G = WWD024-8-150205 81 285 <01 17 ‘0583
Bulk = 5246G = WWD02-0-4-150205 80 295 <01 37 0141
Bulk 5247G = WWD12-04-150208 ' S 1 J 4 y 80 290 <01 10 0039
14 5230G . WWD-REF-150319 8 82 280 73<002 13 ‘ooso0
18 5247G | WWD12.04-150208 = 6 81 280 71<002 o1 "0005
25 5231G  WWDO05-0-4.150208 8 80 285 69<002 01 0005
28 52456 WWD02-4-8-150205 8 82 280 73<002 07, 0041
30 5250GQ Control 8, 82 280 73<002 < ‘KN < 0008
31, 52466 WWD02.0-4-150205 8 81 280 71<002 oz 0009
14 5230G  WWD-REF.150318 8 80 285 87 18, .0 067
18, 5247G  WWD12.04-150206 & BO 200 69, 8 ‘0024
25 5231G  WWDD5-0-4.150208 8 79 z80 87 07 ‘0020
20 5245G  WWD02-4-8-150205 8 79’ 290 @7 14 ‘0042
30 5250G . __ Control . 8, 80 280 70 09 0033
31 52466 = WWD02-04-150205 8. 79 285 BY 10 ‘0030
14 5230G = WWOD-REF-150318 = 8 45 280 BE. 1
18 5247G A WWD12.04-150206 . 8 82 290 71,
25 5231G = WWD05-04-150208 8 82 280 B9
20 52456  WWD02-4-58-150205 8 a1
30 5250G Coriirol 8 a8z
31 5246G = WWD02-04.150205 8 a1
14° 5230G = WWO-REF-150218 8 82
18 5247G = WWD12.0-4-150208 3 80’
25 523G | WWD05-0-4-150206 8 8.0,
28 52456  WWD024-8-150205 8 7.8
30 5250G | __ Contol 8 8o,
31 5248G | WWDO02-0-4-150205 e 18, :
14. 5230G | WWD-REF-150318 8 8.1;
18_ 5247G ' WWD12-04-150208 8 _ 80, :
25 521G | WWD05-04-150208 6 12, 188  B1, 3 I
20 5245C | WWD024-8-150205 1 & 12 198 BOI i [
30 52506 ; Contral . 8 12 198, 8D,
31 9246G | WWD02-04-150205° 8. 12. 188 801
1452306 WWD-REF.15031 = 6 15 202 7.8
18, 52 i -0-4- B 15 201
25 521G | WWD05-0-4-150206, 8, 15 201,
2 5245G  WWDO02-4-8-150205 ; B 15 201
30 E260G. __Corto 8 15 188
31, 8246G  WWO02:-0-4-950205 1 @ 15 201
14. 5230G | WWD-REF-180318 ~ & 18 187
18 5247G | WWD12:04-150306 8 18, 185
25 5231G . WWD05-0-4.150206 & 186 187
20, 52456  WWO02-4-8-150205, 8. 18 196,
3 52806, _  Conwol 8 18 185
31, 52486 WWD02-0-4-150205 B 1B 8B i
14’ 5230G | WWO-REF.160319 = 8, 20 10B 02 0007
18 5247G = WWD12.04.160206 8 20 200 03 ‘0010
25 6231G | WWOUB.0-4-180206 8 20 201 i1 io0sa
28 52456 WWD024.8.150205° @ 20 188 25 0085
30, 62506 _ Contral . B 20 188 15 10058
31’ 52486~ WWD02-0.4 150205 6. 20, 201 P 03 0013 |
Mesn_ 200 B0 280 68 — _ = B 79, 288 — - -
50 02 0f, 08 03 - - - 02 10 — _ - -
n 48] 48 48 4B 12 18 18 5 h 8 5 s
Min 195 78 280 61 <002 <01 0005 75 270 <01 10 0039
Max __ 204 86 300 73 <002 28 0085 81 295 02 17 0:553°
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RAW DATA DIVIDER PAGE
Test No. 865-2

AMMONIA EXPOSURE BENCHSHEETS AND ANALYSIS



SOP No. 5492

Northwestern Aquatic Sciences

Result
§ample
description

Dilution

factor

‘ODs55

‘NHa-N
{mg/L)

Sallnlty

pH  (ppt)

Blank
1.0 mg/L NH3-N Std.

6.0 mg/L NH3-N Std.

3.0 mg/L spike
3. 0 mg/L spike dupl.

5.0 mg/L 2nd source

5230G
5231G
5245G
5246G
5247G

@ ~N® D WN =

3.0 mg/L NH3-N Std.

10.0 mg/L. NH3-N Std.

Al o n

0.145
0.413
0.840
1.100

0.449
0.444

0.750

0.189
0.077
0.283
0.080
0.025

1.00
3.00
6.00

10.00

3.71
3.67
620,

7.81

i“""l
-—
@

2

—
-t QJI.A

Total Ammonia-N in Sediment Pore Water: Computation Worksheet
Salicylate Method (SOP #5492)

Standmd Curve

| y=0.1193x
i R*=0.9492

1400 ppepmyme

I
-

768

100

000

o0

e

o0

LF=+]

T

AREE

000

00 1 “m L L

800 1000

200

" Reporting limit (mg/L) =

" Recovery (%) =

'Precnsmn (RPD) =

2nd source {%) =

Sample volume (ml):
‘Dilution factor
|

0.50

123
1.1
124,

0.1

' :Sample Set Description:

Test No.:
Test Dayr

Speczes

P8BS

1
|

| Sample Type (check)
X Bulk Sediment Porewaters

‘Test Beaker Porewaters

Overlymg Water

_Analyst:
:Date analysed:

RSC/JB
3/24/2015

"
2 ]
0.

0

(1%

P865 Bulk Sediment NH3

Page_2] of HS

3-1-05



SOP No. 5492 Northwestern Aquatic Sciences
Total Ammonia-N in Sediment Pore Water: Computation Worksheet
Salicylate Method (SOP #5492)
Result _ _
Sample Dilution NH3-N Salinity
Ee_saiption factor ODe6ss T(m;_gij' pH (ppt) ! Stancerd Curve
Blank ey I -
10mg/L NHEN St~ 9,195 1.00 |
3.0mg/L NH3NStd.  ~— p.4(3 300 . ‘
60mg/L NHZNStd.  — 5840  6.00 "
10.0 mg/L NH3-N Std. - /, /00 10.00 . 3
30mglspke  — g.YY9 B
3.0mg/L spikedupl.  — ¢, 49¥ =
5.0 mg/L 2nd source 4.750 s
..t 52306 1 0' /87 7 S‘ 27, O n omum im 400 m 800 1000 1200
2 5231G 14,077 2.8 29,0 N
3 5245G 1 9.333 g1 204
4 5246G 1 g.oto L0290 144
5 5247G 1 0.088 | g.0379:| . . . | . gh b
6 .1 _.Reporing limit (mg/L) =, 0.10,
7 I
8 _ 'Recovery (%)= #VALUE! = '
9 I - _Precision (RPD) = | #VALUE!
10 l 2nd source (%)= #VALUE! ‘
11 '
12 ; ‘Sample volume (ml): 0.50
13 | i Dilution factor %
14 I 1K i Sl
15 } ~Sample Set Description:
16 TestNo: P8es
17 ‘Test Day.
18 ‘Species:
19 el
20 |_Sample Type (check) ’
21 X Bulk Sediment Porewaters
22 ‘Test Beaker Porewaters :
23 Overlying Water
24
25
26
27
28
29
30
31 ]
32
33 | & (-
2 L | Analyst | RSCLB N5 |
35 ‘ ) 1 -Date analysed: 3/24/2015
36 ! 1

P865 Bulk Sediment NH3

Page D2 of 45
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SOP No. 5552

Northwestern Aquatic Sciences

Dissolved Sulfide in Water: Computation Worksheet
Methylene Blue Method (SOP #5550)
Standardization 1 - 2 3
“uL PAO fitrant employed: 112 112 108
Working Sid. Conc. {mg/L): 0142833
Result b pEe—
‘Sample Dilution _  Suffide | i — -
description factor OD664 (mg/l) | . B R R T
e i1 = -4 :
_Blar!',‘ - g amo gaksis iz iice
1.0 mL working suffide std. -~ 0.161  0.29 e i
2.0 mL working sulfide std. — 0.300 0.57 e jE58BEEEERE EEE
3.0mL working sulfide std. ~ — 0460 086 | i
4.0 mL working sulfide std. — 0599 1.14 __ [
5.0 mL working suffide std. | ——  0.751 143 - EEEsSE
:3_'-0.. ;!}L §pikie7 e :—-: 0‘451 . @ amﬂ& ;; .‘IQ IIEJEQH e !)ﬂjt - 1=
_3.0 mL spike dupl. —— 0450 085 | ot
1 5230G 5 0025 024 L -
2 5231G 5 0.021 020 i ]
3 5245G 5 0.005 ND ‘Reporting limit (mg/L} = 0.10:
4 5246G 5 0.010  ND! A
5 5247G 5 0.000 ND _ |Recovery (%) = 99.6:
6 Precision (RPD) = 0.22
2 ‘ R Lt dak
8 e ol
9 ‘Sample volume (ml): 1.00
10 Dilution factor 5
11 ; !
12 _Sample Set Description: |
13 Test No.:
14 ‘Test Day:
15 Species:
16 A
17 . ProjNo.: 'Pges
18 X Bulk sediment porewaters
19 Test beaker porewaters
20 ‘Overlying water
2_1 T
22 .
23 |
2_4 |
25
26
27
28
29 | .
30 | .
31 _ ,
32
3 g B =E : 6)41_,
34 Analyst: RSC/B -
35 ‘Date analysed: 3/24/2015
36 F ‘
Page 23 of 45 3-1-05




SOP No. 5552

Northwestern Aquatic Sciences

Dissolved Sulfide in Water: Computation Worksheet
Methylene Blue Method (SOP #5550)
Standardlzahon 1 2 3
ul PAO titrant employed: e lia [0§
AWorkn_ng Std. Conc. (mgfL): 3.2
Resu _ e 1
‘Sample Dilution ‘Sulfide el e
description ‘factor OD664 (mg/L) oxo R
‘Blank U — oo B R P
1.0 mL working sulfide std. -—  0.16! 0864 = :
2.0 mL working sulfide std. - (0.300 128 i
3.0 mL working sulfide std. — 8,960 192 | 1} :
.4.0 mL working sulfide std. — 0.599 25 EER R B
5.0 mL working sulfide std. —— 0,7$7 320 | geztis figEadiiciens
3.0 mL spike — 0.457 A emﬂEEa e
;3.0 mL spike dupl. cac Mt o7 1 - -
1 5230G 5 g opas L e :
2 5231G 5 o4l = ]
3 5245G 5 O.008 _Reporting limit (mg/L) = 0.10
4 5246G 5 p0l0 ] i o §
5 52476 5 0 000 Recovery (%)= ' #VALUE!
[ Precision (RPD) = #VALUE!
7 - l
8 | |
9 'Sample volume (ml): 1.00
10 ‘Dilution factor 5,
1 |
12 Sample Set Description: |
13 ~ TestNo:
14 ! Test Day:
15 Species:
16 ==
17 ~ 'Proj. No.: |P865 _
18 X Bulk sediment porewaters
19 Test beaker porewaters
20 ‘Overlying water ‘
21 ‘
22
23
24
25
26
27
28
29
3 |
31 -
32 | ‘
33 | o 5747/_
34 B Analyst RSC/JB l
35 Date analysed:  3/24/2015
36 ‘
Page 3 4 of 4 5
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SOP No. 5492 Northwestern Aquatic Sciences

Total Ammonia-N in Sediment Pore Water: Computation Worksheet
‘Salicylate Method (SOP #5492)
Result i i |
‘Sample Dilution NH3-N 'Sa|lr‘llt¥7' ;
description factor OD855 (mg/L) pH (ppt) ! ke =051‘333§ Mol e
"Blank — = — i - =
1.0mg/L NH3-NStd. — 0450 1.00 1] Es
'3.0mg/L NH3-NStd.  —— 0485 3.00 i -
6.0mg/L NH-NStd.  -—  0.890 6.00 i e
10.0 mg/L NH3-N Std.  —-  1.490 10.00 I, s
2 4 a S 1| | DA
3.0 mg/L spike o 0495 3.31 1] 8 ok
3.0 mg/L spike dupl. e 0475 317 o
'5.0 mg/L 2nd source o.'moL 468 | 1 e A
1_ Day 0 (3’31'1 5) : _E:-‘ emﬂm ’ =-"2ib 40 600 am a0 !J:N
2 14 1 0198 1.32] ! SUE—
3 18 1 0.017 0.1
4 25 1 0.020 0.13 TR !
5 29 1 0100 067 A |
6 30 1 0.009 ND/| | Reporting limit (mg/L) = 0.10
7 31 1 0.028 019 s i
8 1| ‘Recovery (%)= 108.0.
9  Day3(4-3-15) e IIE Precision (RPD) = 412
10 14 1 0.262  1.75 f . 2ndsource (%)= 935
11 18 1 0.095 0.63 - e L
12 25 1 0.098 0.65 ! ‘Sample volume (ml): 0.50
13 29 1 0209 140 Dilution factor | "
14 30 1 0130 087 ] i
15 Ky 1 0.147 0.98 | Sample Set Description: v
16 = ~ TestNo.: 865-2 f '7
17  Day 20 (4-20-15) | "Test Day: 0, 3, & 20 - :
18 14 1 0.035 023 | Spemes Neanthes 5
19 18 1 0.050 0.33 | i
20 25 1 0.157 1.05 | il Sample Type (check) J Y
21 29 1 0377 2.52 Bulk Sediment Porewaters ‘ :
22 30 1 0.224 1.50 [ Test Beaker Porewaters
23 3 1 0.051 034 : X Overlying Water -
24
25 _—
26 \ _ {
27 . ; ‘ |
28 ‘ ! \
29 | |
30 ‘
3
32 - : ;
34 Analyst. JB d?
35 : 'Date analysed: 4/24/2
36

865-2 Overlying NH3, Days 0, 3, & 20 Page.25 of 45 3-1-05




SOP No. 5492

Northwestern Aquatic Sciences

Total Ammonia-N in Sediment Pore Water: Computation Worksheet
Sallcylate Method (SOP #5492)
Result i = |
Sample Dilution NH3-N ‘Salinity | —
‘description ‘factor OD655 ‘(mg/L) pH (ppD) | Sturcard Curve
BIE"L}S . i— ‘ i ‘ i7 200
10mgLNHENSId  — SSD 100
3.0mg/L NH3-N Std.  —- g;,g{g’ 3.00, 1 e
6.0mg/L NH3-N Std.  — . q@o 6.00" { "
10.0 mg/L NH3-N Std.  — [ 10. 00_ RS
3.0 mg/L spike —— Il ®
3.0 mg/L spike dupl. — aﬁfo q7_5’a',5 1@,4{85 ) s
5.0 mg/L 2nd source D 700 \ T =
1 l Day 0 (3'31‘1 5) : ) l_ ] _: tltmonu 200 4m am L 1000 1200
2 14 1 Oy : : I P
3 18 1 @.0l7 i [ | |
4 25 1 0.090 - | T |
5 29 1 0-100 | | ‘ P = i
6 30 1 0-607% | i :Reponing limit (mg/L) = 0.10. :
7 3 1 0029 ' = )
8 ! i Recovery (%) = #VALUE!
9 Day 3 (4-3-15) ) ! _Precision (RPD) = #VALUE!
10 14 1 0.262 _ ! |2nd source (%) = #VALUE!
11 18 1 0.0 | | e — *
12 25 1 4.09§ . :Sample volume (ml): 0.50 !
13 29 1 J.269 - i Dilution factor LT
14 30 1 0.130 T = B ;
15 31 T OINT : ‘Sample Set Description: o
16 & |Test No.: B65-2 i
17 Day 20 (4-20-15) Test Day: 0,3, &20
18 14 1 Qo2 | 'Species: Neanthes =
19 18 1 .05 | | L
20 25 1 0.157 Sample Type (check)
=i 29 1 0.377 |Bulk Sediment Porewaters
22 30 1 4. 90-\1/\ ) ) [ ‘Test Beaker Porewaters
23 31 1 0.05) ] X Overlylng Water
24 _w
25 ‘
26
27
28
29 ‘
30 ! ‘
3N :
32 - ' . e S
33 AL ! e
34 4 1 Analyst JB d
35 L | Date analysed: 14124:’2@’ 1
36 || i | ) |

865-2 Overlying NH3, Days 0, 3, & 20
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RAW DATA DIVIDER PAGE
Test No. 865-2

CHAIN-OF-CUSTODY RECORDS



Sk 9 2 3IVI

CUSTODY TRANSFER
Printed: 03/19/15

4611 South 134th Place, Suite 100

= il Tukwila WA 98168
BT A INCORPORATED  206-695-6200 206-695-6201 (fax)
ARI Project Manager: Client Contact: Sanpling Event: Samples Received:
Cheronne Oreiro Dan Berlin 110403-01.02 02/05/15

Client: Project: Sample Site:

Anchor QEA, LLC. Wesl Waterway Sediment Char NA
LOGNUM ANALYTICAL REQEST ANALYTICAL REQUEST ANALYTICAL REQUEST
ARIID CLIENT ID MATRIX # CONTAINERS COMMENTS
15-2108
ZVi6D WWD02-0-4-150205 Sediment l Bﬂon.sfjn\{ wrs B 5ode o
15-2109 ;
ZV36E WWD02-4-8-150205 Sediment ‘ Ban‘;’ S Nae® 5245 ¢

[
—TEMT? ; 4.5 ¢

i V=

Camn%:gv’;.p{:f(?lgnguagngs_ L Zii,) Relinqu : By ; : % r &::;cr::l;dr;v Ez g‘z ‘! «_| Relinqushed By :gcg::;:]v ‘
2 ca5g% s LYo BTES Pdﬂ!cdz\j;w 4 We/é, e e S
1280264505 S6i1157) . Uﬂm,(er (550 | "¢ERALD 1RISSAR RN I
’ Z (g 50769505 Compafy /fﬁ( * Company Company Company
123 38695035657 FE = S |

ate/Ti ) nie/Time ate Time ate Time

SJGNS [0 (ST [i3ks [P T |

1 of1



http:Commcnt,~Spec.al

Sp A0 &€ 37Yd

CUSTODY TRANSFER
Printed: 03/19/15

4611 South 134th Place, Suite 100

sl Tukwila WA 98168
ARI Job No: ZV66 INCORPORATED  206-695-6200 206-695-6201 (fax)
ARI Project Manager: Client Contact; Sanpling Event: Samples Received;
Cheronne Creiro Dan Berlin 110%03-01.02 02/06/15
Client: Progct: Sample Site:
Anchor QEA, LLC. We:t Waterway Sediment Char NA
LOGNUM ANALYTICAL REQUEST ANALYTICAL REQUEST ANALYTICAL REQUEST .
ARIID CLIENT ID MATRIX # CONTAINERS COMMENTS
15-2221 e P R
ZV66A WWD05-04-150206 Sediment I 6( PA55ay NRST 5231
15-2224 7 A :
ZV66D WWD12-0-4-150206 Sediment I E); NG Say NAs R 524 T ¢
TEMP + 14.0 T C
Comments/Special lnstructions " Received by q . Relinqushed By Recerved by
- (Signature) A (Ssgnature)
Prnted Name, . - Panted Prinled Na Printed Name
i Ser W lsahecim b 1issapse R '
Company }4_2 /[ Company N ﬁ 5 Company Company
Date/Tme Date/T) Date T Date Time
3 /?ZQ (D ™5 2315 1245 T

1 of |
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m:msmnsm
' NORTHWESTERN AQUATIC SCIENCES
SAMPLE RECEIVING
3814 YAQUINA BAY RD

OR 973 2-01

IRV

128326850368008763

.

UPS GROUND

|
% TRACKING #: 12 B32 €95 03 5690 B763

SHESHUL LICENSE US 9729 HAR 20 03:09:12 2015 HIP h\ o3 ZP450S ;

:"
|
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20Mer/201503:37 9728
NORTHWESTEHN AQUATIC SCIENCES
SAMPLE RECEIVING
3814 YAQUINA BAY RD

NE 'li !i hh Uh 20

o 0| OR 073 2

Ofy IIIIIIHHllllllllllllllllll

\-.J\ 128326860366812156

TPS GRO

TRACKING #: 12 832 695 03 5561 2155

JAN

SHKSHUL LICENSE US 9729 KAR 20 O3:36110 2018 WIP 14.3.1
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20Mm/2016 03:43 9720

EIVING
3814 YAQUINA BAY RD

OR 973 201
I0ame

128326060366800088

UPS GROUND

- TRACKING #: 1Z B32 695 03 5699 9988

f U 9725 HAR 20 02:4F:54 POIE Wi $4.5.1  ZPASDE
SHESHUL

4




DHMELE WO ORIV ENG
f206; 80 L5200
ART LABS TG

G N 5

SHIF TG:

SAMPLE RECEIVI..i.

‘Rgl) 267-T7225
TEUESTE RN ACUAY

TNOBRY S

b3

-

Tix 1Ll

1:4
ko f: WM 98 'RE 332

2 L. G

i

Iy

-p_

‘MML_; - B

The
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CUS SEAL |
Date %ﬁ \ Ther“u- ‘
Signature #%ﬁ SCiEnTIF!

CUSTC - 7 3rm
Date\si SEAL I — SCIENTIFIC
Signature -z 7__:‘_ ’1{/ b2 ——

S
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St 49 ik FIVI

Chain of Custor

scord & Laboratory Analysis Request

Coc#

ANCHOR

p—
Sediment and Field QC
Date: ?/f‘f//) QFA £~
Laboratory : Analytigal Resburces, Inc. @ el
Project Name: West Waterway Sediment Characterization 2
Project Number: 110003-01.02 2
Project Manager: Dan Berlin 2
Phane Number: (206) 903-3322 2 Tl=
Shipment Method: Delivery g o 0 §
AMEINE o|2|5|8
HEHMEHEAREEIEE
SHHEAHEHEEE
Collection Qggﬁg-ggtig'
Line Field Sample ID Date/Time Matrix | 2 |S|a @ |65 [P [°|< Comments
1| WwD~REF- I50319 ?,/:q’/tﬁ' j1o3] st Pad MEH $T3 o
| SE
3 SE
4 SE
5 SE
6 SE
7 SE
B SE T Az H-2%
9 SE
10 SE
11 SE
12 SE
13 SE
14 SE

1 See project SAP/QAPP lor analyte lists and tesl melhods

2 email sample conlirmalion report to labdala@anchorgea.com

Additional notes/comments:

Niteiien 10 HEAOSPACE &S PRESIIATI
Relinquished By. > Company: Anchor QEA LLC. Received By: Company: AR
& - 1155
Sper Bt s 2B 1501 Gy ffle  pafS 520w
Sngnaluremeled Name i 5 Dale/Time Signalure/Pinled Name Dale/Time
Relinquished By: Company: Received By: Company:
Signalure/Printed Name Date/Time Signature/Printed Name Dale/Time

Distribution: A copy will be made for the laboratory and clien!. The Projec! fife will ratain the original

Page _ of


http:0'.(.e�'fJM:J.Jt

Fed =52, us Airbil

|

fer T |
Bxpres 8656 3LbS 3053 0200 = FedEx Retrieval Copy |
p .
= = (i
M From . it 4e Express Package Service Packges up 1o 150 fos|
; Sender's FedEx . et W ‘ G e oae - -
s ]! 78 AvEpust HumbsF ? ETe e 4 _1* Ay 11“: FedExPnomyOvahrg‘-:'gm 5 FeuExSIandnm Dvemluht 6 rdexﬁrstDvemmht
U 5 e i - o
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Senders - Ix ; : .—, FadEx 2Day — Fedb&plessSmr
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APPENDIX 11

RAW DATA — REFERENCE TOXICANT TEST



NORTHWESTERN AQUATIC SCIENCES PROTOCOL NO. NAS-XXX-

ACUTE TOXICITY TEST (ALL SPECIES) ope’i;\,"'ﬁ
Q_'E-“‘ @’7, b-:"’

TestNo.  999-3407 Client; QC Test Investigator ¥
Test Type (rangefinding/definitive) definitive Test Length (hr) 96
Species Neanthes arenaceodentata
STUDY MANAGEMENT

Client; QC Test

Client's Study Monitor: N/A

Testing Laboratory: Northwestern Aquatic Sciences
Test Location: Newport Laboratory
Laboratory's Study Personnel;

Proj. Man./Study Dir. Gy, IRISSRRARN et
QA Officer . L.K. Nemeth
1. Yor MalCalarme 7 dgbl A%
K 4.
5. 6.
Study Schedule: B _
Test Beginning: 3-3)1-15  j03%9 Test Ending: H-d4—1j }103
TEST MATERIAL MALURCKEoDT (Bguer ponser)
Description: Ammonia prepared from ammonium chloride; stock prepared 12/31/13,
10,000 mg/L (=10.0 mg/mL) expressed as N {47586) eak
S-248-15
DILUTION WATER
Description: Yaquina Bay. Oregon, sea water
Date of Preparation/Collection: 3-15-i5
Water Quality: Cond. (umhos/cm): o Salinity (ppt) 2,80 pH .G
Hardness (mg/L as CaCOsz): e Alkalinity (mg/L as CaCOs): —_—
Treatments: Filtered to <0.45 um, salinity adjusted with Milli-Q deionized water, aerated
TEST LOCATION

Test conducted in {circle one). room 1 room 2 water bath  other:

Randomization chart:

Error codes: 1) Correction of handwriting error

2) Wiritten in wrong location; entry deleted

3) Wrong date deleted; replaced wilh correct date

4) Error found in measurement; measurement repeated Page 1 Of_‘d_.



NORTHWESTERN AQUATIC SCIENCES PROTOCOL NO. NAS-XXX-
ACUTE TOXICITY TEST {ALL SPECIES}

Test No. 999-3407 Client; QC Test Investigator
TEST ORGANISMS
Species: Neanthes arenaceodentata Age:  2-3 wks postemergence
Source: Aquatic Toxicology Support, Bremerton, WA Size:

REcEIWED; %-23-1S

Acclimation Data:

Temp. Sal. DO Feeding Water
Date [(deg.C}| pH | (ppt} [ (mg/L) amount description changes Comments
3-29~15 | 19.2| 32—} 20| .32 TETEn MPRISE qes
3-72%-15 | 200F | 79 | 2.0 TF.2- — -
Z-xl-5| 205 | B0 | 0 A5 TETEA MARINE YE &
Z20-5 20,6 | 34 | 200 T2~ — yes

3-3|-5 205 | w,0| 290 3. % i -—

Mean | 174 | 1% |280| +.%
S.D. LS | 0.5 | 0,7 6.t
N | 5 | 5] s| S

Photoperiod during acclimation: <o janT LUeH T

TEST PROCEDURES AND CONDITIONS

Test concentrations (50% series recommended): 700, 441, 278, 175, 110, 0

(63% series)
Test chamber: 250 mL beakers Test volume: 100 mL
Replicates/treatment: 4 Organisms/treatment; 20 (5/repl)
Test water changes: None Aeration during test: None
Feeding: None.
Duration: 24-hr, 48-hr,@6-hr > Test temperature (deg.C): 20 +/-1
Beaker placement: Siratified randomization Photoperiod: Constant light

Salinity: 28 +/- 2 ppt
MISCELLANEOUS NOTES
Test Solution Preparation:

mL of stock
Test Conc. (10.0 mg/mL)
3 5115 {mg/L) per 400 mL
Ll 700 28 Bring up to
441 176 400 mL with
278 11.1 dilution water,
178 ib then split
110 4.4 between 4
il o) replicates

Page 2 of _¥



NORTHWESTERN AQUATIC SCIENCES PROTOCOL NO. NAS-XXX-
ACUTE TOXICITY TEST (ALL SPECIES)

Test No. 999-3407 Client QC Test Investigator
DAILY RECORD SHEET

Day 0 (3 /3L 15)UB

Conc. Temp. Sal. DO Survivors

(mg/L ) {(deg.C) pH (ppt) (ppm) A B C D
1. 700 {9341 3% ZeS *% 5 T | ¥ I
2. 441 /9-8 | F Y | 235 ) 5= s |5 5
3. 278 19.% Fi - 1 'S s i+ S
4, 175 19.-% 3 | 102 TS g 7 s 3
5 110 (1.9 | +¥% 7 2. & 3 -~ 5
6. 0 Ll & 3.1 10 P4 il i ¥ ks
Day1( Y1 { 1[5k

Conc. Temp. Sal. DO Survivors

(mg/L ) (deg.C) pH (ppt) (ppm) A B C D
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Aquatic Toxicology Support
1849 Charleston Beach Road West

Bremerton, Washington 98312

(360) 813-1202

Order Summary

*; 1?—((

Species: Neanthes arenaceodentata*

Emerge Date:

9- 11 Macd

Number Ordered:

390

Number Shipped:

3490 +/09,

Date Shipped: p?G M@/(,L\ - -

Salinity (ppt): 25

*Smith 1964. CSU Long Beach strain. Feed upon arrival.
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Neanthes QC-NH4 WQ 999-3407

Water Quality Data - test #999-3407 Neanthes QC-NH4 test

Day Concentration Temperature

pH Salinity DO

0 700 187 737 265 73
0 441 198 74 275 7.3
0 278 198 76 280 7.3
0o 175 198 77 280 73
0 110 198 78 280 7.3
0 0 20.0 8.1 28.0 7.4
1 700 202 75 270 7.0
1. 441 202 76 275 74
1. 218 201 77 280 70
1. 175 199 78 280 72
1. 110 199 79 280 7.1
1 0 20.1 8.1 280 71
2 700 200 74 285 65
2) 441 201 7.7, 285 61
2. 218 202 77 2850 67
2 175 202 79 280 71
2. 10 197 7.9 280 71
2 0 20.0 81 280 7.1
3. 700 . I

3. 4 204,77, 290. 67|
3. 218 203 7.7 290 63
3. 175 203 7.7 285 65
3. 110 197 78 290 69
3 0 20.0 8.1 275 7.1
4 700 - e |
4. 44 201 76 290 66
4 218 203 76 295 64
4 175 200, 77 290 62
4 110 201 78 285 68
4. 0 20.1 81. 280 67
MEAN 200 78 282 69
SD 02 02 07 04
N 28 28 28 28
MIN 197 73 265 61
MAX 20.3 8.1 295 7.4
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CETIS Summary Report Report Date: 21 Apr-1512:12{p 1 of 1)
Test Code: (§99-3407 ) 16-5624-6091

Reference Toxicant 96-h Acute Survival Test Northwestern Aquatic Sciences
Batch ID: 11-8533-8531 Test Type: Survival Analyst:

Start Date: 31 Mar-15 10:30 Protocol: Dlluent:  Yaquina Bay Seawater

Ending Date: 04 Apr-15 11:00 Species: Neanthes arenaceodentata Brine:

Duration: 4d 1h Source: Aqualic Toxicology Support, WA Age:

Sample ID: 16-1368-7806 Code: 602EEBFE Cllent: Internal Lab

Sample Date: 31 Mar-15 10:30 Material: Ammonia as nitrogen Project:

Receive Date: 31 Mar-15 10:30 Source:  Reference Toxicant

Sample Age: NA Station:

Comparison Summary

Analysis ID  Endpolnt NOEL LOEL TOEL PMSD TU Method

17-4597-6893 Proportion Survived 175 278 2206 20.3% Steel Many-One Rank Sum Test

Point Estimate Summary

/ E;vel

F— g i—

¥ ﬂ‘_\\
mg/L 95% LCL 95% UCLO TU

Analysis ID  Endpoint Method
08-6608-8837 Proportion Survived \Ecso 241.9 218.8 267.4 /f Spearman-Karber
Proportion Survived Summary o ==
C-mgiL Control Type  Count Mean 95% LCL 95% UCL Min Max StdErr StdDev CV% %Effect
0 Dilution Water 4 1 1 1 1 1 0 0 0.0% 0.0%
110 4 1 1 1 1 1 0 0 0.0% 0.0%
18 4 0.95 0.7909 1 0.8 1 0.05 0.1 10.53% 50%
278 4 0.25 0 0.6504 0 0.6 0.1258 0.2517 100.7%  75.0%
441 4 0 0 0 0 0 0 0 100.0%
700 4 0 0 0 0 0 0 0 100.0%
Proportion Survived Detall
C-mg/L Control Type Rep1 Rep 2 Rep 3 Rep 4
0 Dilution Water 1 1 1 1
110 1 1 1 1
175 1 0.8 1 1
278 0.8 0.2 0.2 0
441 0 a 0 0
700 0 Q 0 0

000-091-187-1 CETIS™ v1.8.7.4 Analyst: QA;
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CETIS Test Data Worksheet

Report Date: 21 Apr-1512:11 (p 1 of 1)
Test Code: 16-5624-6091(899-3407

Reference Toxicant 96-h Acute Survival Test

Northwestern Aquatic Sclences

Start Date: 31 Mar-15 10:30 Species: Neanthes arenaceodentata Sample Code: 602EEBFE
End Date: 04 Apr-1511.00 Protocol: Sample Source: Reference Toxicant
Sample Date: 31 Mar-15 10:30 Materlal: Ammonia as nitrogen Sample Station:
C-mp/.  |Code Rep Pos #Exposed # Survived " Notes
o | D71 T 5 5
0 D 2 16 5 5
0 p: | & | 5 5
0 D 4 4 5 5
110 1 8 5 5
110 2 |22 5 5
110 i 24 5 5
110 4 12 5 5
175 113 5 5
175 2 18 5 4
175 a7 5 5
176 13| 5 5
278 | 114 5 3
278 248 & 1
278 a3 5 1
278 4 17§ 5 o
441 1 @ 5 0
441 21 8 5 0 ;
444 3 19 5 0 I
441 4 ' 20 5 0
700 1 23 5 0 |
700 2 8 5 )
700 31 5 o |
700 4§ 7 5 0

clodn enti \/e,v\\6'cd (Eg(bi.n‘s\" tcubc\fa‘bf“"? bewnin sneets 5115 e

000-091-187-1

CETIS™ y1.8.7.4
pRce F oF ¥

Analyst; QA



Report Date: 21 Apr-1512:13 (1 of 1)

CETIS QC Plot

Polychaete worm, N. arenaceodentata, acute reference toxicant test Northwestern Aquatlic Sclences

Test Type: Survival Organism: Neanthes arenaceodentata (Polycha Material: Ammonia as nitrogen
Protocol: All Protocols Endpolint: Proportion Survived Source: Reference Toxicant-REF
Polychaete worm, N. arenaceodentata, acute reference toxicant test
400
350_‘ +3s
_ i
E A +28
T 300
i
% A /\/\ />
5 250 Mean
3 2%
P %
B =
-
-3s
WL L L& & & §F & & & & & & &5 LT %Eow
PS5 3 & ¥ §F 3§ 5 5 5 58 8 5 5 8 2 5 8 4 5
& % 8 R &% ¥ 8 % A X & B® T & A 5 8 8 g 8 7
Mean: 241.8 Count: 20 -2s Warning Limit: 186.2 -3s Action Limit: 163.4
Sigma: NA cV: 14.00% +2s Warning Limit: 3139 +3s Action Limit: 357.7
Quality Control Data
Point Year Month Day Time QC Data Delta Sigma Warning Actlon TestID Analysis ID
1 2010 May 28 1035 2155  -2626  -0.8804 ' 06-3785-9046 14-2358-6368
2 Oct 19 10:25 2364 -5.374 -0.1721 14-2393-5162 20-9902-2198
3 2011 Sep 9 13:20 19586 -46.14 -1.621 12-6939-3158  19-5473-8057
4 Dec 20 10:10 2419 0.1522 0.004819 18-5238-3272  11-9927-0425
5 2012 Apr 17 9550 2206 -21.21 -0.7029 15-1922-8238  13-4079-6866
6 May 25 9:40 231 -10.77 -0.349 02-3780-0879 06-9289-8161
7 Aug 9 830 2155 -26.26 -0.8804 01-5125-7307 17-9971-3327
B 17 9:50 226 -15.78 -0.5166 19-5765-7810  12-0365-4678
9 21 11:00 2716 29.78 0.8894 10-2483-8567 08-4339-4790
10 24 9:50 220.6 -21.21 -0.7029 07-9077-8158 10-6371-9789
11 31 9:40 2779 36.13 1.066 15-3198-7384  09-2303-0123
12 Oct 16 11:15 2593 17.52 0.5356 16-7030-9684 (05-4630-9360
13 Dec 4 930 ap4.8 63.04 1.774 0B8-1804-9321 17-4513-4214
14 2013 Jun 6 940 2593 17.52 0.5356 11-1706-9643  10-8401-0768
15 Aug 23 10:30 2206 -21.21 -0.7029 0B8-9778-3668  05-1024-1330
16 2014 Jan 7 10010 2716 29.78 0.8894 19-3041-1938  17-2579-8661
17 Jul 8 11:00 2533 11.54 0.357 00-4185-2629 10-9110-8205
18 Aug 8 10:30 196.6 4517 -1.584 05-2964-2150 19-0126-4454
19 22 950 3119 70.14 1.95 12-9796-3055 08-9822-5275
20 Dec 2 925 2475 5772 0.1806 07-1921-6605 19-6743-2176
21 2015 Mar 31 10:30 24198 0.1348 0.004268 16-5624-6091 08-6608-8837
000-091-187-1 CETIS™ v1.8.7.4 Analyst; QA
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SECTION D

Mytilus galloprovincialis sediment bioassay 865-4 data report

Northwestern Aquatic Sciences



NORTHWESTERN AQUATIC SCIENCES___

TOXICITY TEST REPORT

TEST IDENTIFICATION
Test No.: 865-4
Title: Mytilus galloprovincialis larval sediment toxicity test of marine sediments as part of Port of Seattle —
West Waterway Deepening project.
Protocol: NAS-XXX-CG4/MG4, June 20, 1990. Rev. 2 (Feb.10, 1997). Based on: Recommended Guidelines
for Conducting Laboratory Bioassays on Puget Sound Sediments (PSEP 1995), with modifications as specified
by the Dredged Material Management Program (DMMP, formerly Puget Sound Dredged Disposal Analysis
Program or PSDDA). Dredged Material Evaluation and Disposal Procedures User Manual, December 2014.

STUDY MANAGEMENT

Study Sponsor: Anchor QEA, 720 Olive Way, Suite 1900, Seaitle, Washington 98101.
Sponsor's Study Monitor: Ms. Cindy Fields
Testing Laboratory: Northwestern Aquatic Sciences, P.O. Box 1437, Newport, Oregon 97365.
Test Location: Newport Laboratory.
Laboratory's Study Personnel: G.J. Irissarri, B.S., Proj. Mngr./ Study Dir.; L.K. Nemeth, B.A., M.B.A., QA
Officer; R.S. Caldwell, Ph.D., Sr. Aq. Toxicol.; G.A. Buhler, B.S., Ag. Toxicol.; J. B. Brown, B.S., D.V.M.,
Assoc. Ag. Toxicol.; Y. Nakahama, Sr.Tech.; L. Brady, Tech.
Study Schedule:

Test Beginning: 4-22-15, 1320 hrs.

Test Ending; 4-24-15, 1620 hrs.
Disposition of Study Records: All raw data, reports, and other study records are stored at Northwestern Aquatic
Sciences, 3814 Yaquina Bay Rd., Newport, OR 97365.
Statement of Quality Assurance: The test data were reviewed by the Quality Assurance Unit to assure that the
study was performed in accordance with the protocol and standard operating procedures. This report is an
accurate reflection of the raw data.

TEST MATERIAL
Test Sediments: Four test sediments and one reference sediments were tested. Details follow:

NAS Sample No. 5231G 5245G 5246G
Sample Description WWD05-0-4-150206 ~ WWD02-4-8-150205 WWD02-0-4-150205
Collection Date 2-6-15 2-5-15 2-5-15
Receipt Date 3-23-15 3-23-15 3-23-15
Interstitial Salinity (%) 29.0 29.5 29.5

NAS Sample No. 5247G 5230G

Sample Description WWD12-0-4-150206 WWD-REF-150319

Collection Date 2-6-15 3-19-15

Receipt Date 3-23-15 3-20-15

Interstitial Salinity (%e) 29.0 27.0

Storage: Samples were stored at 4°C in the dark.
Treatments: The samples were minimally homogenized by mixing with stainless steel implements.

TEST WATER
Source: Yaquina Bay, Oregon
Date of Collection: 4-20-15
Water Quality: Salinity 28.0 %o, pH 8.2
Pretreatment: Filtered to <0.45 pm, salinity-adjusted with MilliQ® deionized water, aerated.

TEST ORGANISMS
Species: Mytilus galloprovincialis
Age: 1.0 hrs post-fertilization

Test No. 865-4 Page 1 of 6



NORTHWESTERN AQUATIC SCIENCES___

Source: Mussels were purchased from Taylor Shellfish Farms, Shelton, WA and received on 4/21/15.
Acclimation: Adult animals were held in trays of flowing seawater under outside ambient conditions. Conditions
the day prior to testing were: temperature, 10.7°C; pH, 7.8; salinity, 33.0 %o; dissolved oxygen, 7.9 mg/L.

Source of Gametes: 3 females, 3 males

TEST PROCEDURES AND CONDITIONS
The following is an abbreviated statement of the test procedures and a statement of the test conditions actually
employed. See the test protocol {Appendix 1) for a more detailed description of the test procedures used in this
study.

Test Chambers: 1 L covered borosilicate glass beakers

Test Volumes: 18 g of test or reference sediment with 900 ml of test water added. Sediment was mixed for 10
seconds and allowed to settle for the normal period of 4 hours as specified in the protocol.

Replicates/Treatment: 5 (plus a 6th water quality replicate).

Sediment Salinity Adjustment: None required.

Initial Concentration of Test Organisms; 25.7/ml

Water volume changes per 24 hours: None

Yolume of Subsamples Taken for Counting: 10 m!

Aeration: Yes

Feeding: None

Acceptance Criteria: The percent normal larvae in the seawater control must be >70% at the end of the test.
Performance Criteria: For DMMP projects, the mean seawater-normalized combined mortality and abnormality in
the reference sediments must be <35%.

Effects Criteria: The effects criteria used were; 1) mortality; 2) abnormal development to the fully-shelled stage;
and 3) the combined mortality/abnormality endpoint. Normal development is defined as transformation to the fully
shelled, straight-hinged, D-shaped prodissoconch [ stage. Data collected were: 1) the initial embryo density; 2) the
number of abnormal larvae observed, and 3) the number of normal larvae observed. The results were expressed
as: 1} percent abnormality; 2) percent mortality; 3) combined percent mortality and abnormality; and 4) normalized
(to the seawater control) a) percent mortality and b) combined percent mortality and abnormality.

Water Quality and Other Test Conditions: The lemperature, pH, salinity, and dissolved oxygen were measured in
the water quality replicate test chamber daily. Total soluble sulfide and total ammonia-N were measured in the
overlying water of the water quality replicate test chamber on days 0 and 2. Total soluble sulfide and total
ammonia-N were measured using Hach reagents based on the methylene blue (EPA Method 376.2) and
salicylate (Clin. Chim. Acta 14:403, 1996) colorimetric methods, respectively; samples were not distilled prior
to analysis. The photoperiod was 14:10, L:D.

DATA ANALYSIS METHODS
All three standard endpoints, percent abnormal, percent combined mortality/abnormality, and percent mortality
have occasionally been computed both with, and without, normalization for the seawater control. Endpoints in this
report have been computed according to the following formulas:

PABN (Percent Abnormality) = 100*(A/T)

PABND (Combined Percent Mortality/Abnormality) = 100*((I-N)I)

PMORT (Percent Mortality) = 100*((I-T)T)

NPM (Normalized Percent Mortality) = 100*(1-(T/TS))

NCMA (Normalized Combined Percent Mortality/Abnormality) = 100*(1-(N/NS))
where the following are counts per 10 ml subsample:

N = normal larvae counted

A = abnormal larvae counted

T = N+A (total larvae counted)

1 = number of inoculated embryos (from average of zero time counts)
TS = average of total larvae counted in seawater controls

NS = average of normal larvae counted in seawater controls

Test No. 865-4 Page 2 of 6



NORTHWESTERN AQUATIC SCIENCES___

Control and treatment means and standard deviations for the biological endpoints described above and for
water quality data were computed using Microsoft EXCEL 2010. The software used for statistical comparisons
was BioStat (version Feb 9, 2006 (EXCEL)) bicassay software developed by the U.S. Army Corps of Engineers,
Seattle District. The number normal in each test sediment was compared against that in the appropriate
reference sediment. Following determination of normality and homogeneity of variances, a one-tailed Student T-
test, Approximate T-test, One-sample T-test, Mann Whitney test, or Rankit Analysis was conducted at the 0.10
level of significance.

PROTOCOL DEVIATIONS
None

REFERENCE TOXICANT TEST
The reference toxicant test is a standard multi-concentration toxicity test using copper as CuSQ,*5H,0 to evaluate
the performance of the test organisms used in the sediment toxicity test. The performance is evaluated by
comparing the results of this test with historical results obtained at the laboratory. A summary of the reference
toxicant test result is given below. The reference toxicant test raw data are found in Appendix Il. The reference
toxicant test is conducted following EPA/600/R-95/136 (Short-Term Methods for Estimating the Chronic
Toxicity of Effluents and Receiving Waters to West Coast Marine and Estuarine Organisms, August 1993).

Test No.: 999-3413

Reference Toxicant and Source: Copper as copper sulfate, CuSO4+5H,0, Argent Lot #0195, 1.0 mg/ml stock
prepared 6-19-14,

Test Date: 4-22-15

Dilution Water Used: Yaquina Bay, Oregon, seawater at 30.0%o; pH, 8.1.

Result: 48-hr EC50, 8.59 pug/L Cu. This result is within the laboratory's control chart warning limits (8.07 to

13.5 pg/L Cu).

RESULTS AND DISCUSSION
Observations of water quality parameters during the test are summarized in Table 1. Individual water quality
measurements are located in the raw data (Appendix IT),

The measurements of standard waler quality parameters were all within protocol specified ranges (Table 1).
Sulfides were not detected in the overlying bioassay water (detection limit 0.02 mg/L). Total ammonia-N ranged
from <0.1 mg/L to 0.3 mg/L.

Means and standard deviations of the number normal and the normalized combined percent mortality and
abnormality (NCMA) endpoints for sediments are summarized in Table 2, Detailed data organized by sample and
replicate, including the larval counts, for all calculated endpoints are given in Appendix II. A total of five replicate
subsamples were recounted (QC counts) as a check on the acceptability of the initial counts (Appendix 11). In ail
instances the QC counts were close (coefficients of variation from 2 to 4 for counts of normal larvae) to the initial
counts and were considered acceptable.

The test met the control acceptance criterion of >70% normal in the seawater control; the control mean percent
normality was 75.8%. The percent normal of the reference sediment, WWD-REF-150319 was 89.8% of the
seawater control, meeting the DMMP reference sediment performance standard of criterion > 65%.

The test control acceptance criterion was met, the reference sediment performance criterion was met and
positive control performance was within the laboratory’s acceptance limits, it is concluded that the test has
developed acceptable data for use in making management decisions.

The number normal was used for data analysis and interpretation rather than the NCMA due to the NCMA

resulting in negative numbers in some replicates. None of the test sediments was statistically significantly
lower than the reference sediment WWD-REF-150319 for number of normal larvae.

Test No. 865-4 Page 3 of 6



NORTHWESTERN AQUATIC SCIENCES___

Interpretation was based on guidelines from the “Dredged Material Evaluation and Disposal Procedures User
Manual, December 2014. For a test sediment to fail under these guidelines, under the single hit rule, the mean
NCMA must be >20% (number normal <80% of control), and 15% (dispersive) or 30% (nondispersive)
absolute over the mean reference sediment NCMA (absolute below the mean reference number normal), and

statistically different from the reference (a = 0.10).

No test sediment failed the single-hit rule for dispersive sites or nondispersive sites (Table 3).

STUDY APPROVAL

)&wﬁ;(w.:wmm ef2/i5 C)LL—QAJ/ ?q’m 6345

“ Project Manager/ Study Director Date Qxﬁlity Assurance Unit / Date

/}fﬂéﬂ.‘/\/ M N

Assfstant Laborator§ Director Date
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NORTHWESTERN AQUATIC SCIENCES

Table 1. Summary of water quality conditions during the tests of mussel, Mytilus galloprovincialis, larvae
exposed to marine sediments.

Parameter Mean = SD Minimum Maximum N
Temperature (°C) 152+ 0.1 15.0 154 18
pH 8.1+£0.0 8.0 3.2 18
Salinity (%o) 28404 28.0 29.0 18
Dissolved Oxygen (mg/L) 7.8+0.2 7.3 8.1 18
Dissolved Sulfide {mg/L) -—- <0.02 <0.02 12
Total Ammonia-N (mg/L) --- <0.1 03 12

Table 2. Means and standard deviations (n=5) of number normal larvae and NCMA
{combined mortality and abnormality, normalized to the seawater control) of mussel, Mytifus
galloprovincialis, larvae exposed to marine sediments.

Number normal ~ Normalized combined percent

Sample Description (mean * SD) mortality & abnormality
(NCMA)
Seawater control 19513 0.0+6.5
WWD02-0-4-150205 (NAS# 5246G) 161 %11 17.3£5.6
WWD02-4-8-150205 (NAS# 5245G) 166 + 12 149 +6.2
WWD05-0-4-150206 (NAS# 5231G) 151 £30 224+15.6
WWD12-0-4-150206 (NAS# 5247G) 196 % 12 05+62
WWD-REF-150319 (NAS# 5230G) 175+45 102+£232

*Percent mortality was significantly higher than that in reference sediment (p<0.10}.

Test No. 865-4 Page 5 of 6



NORTHWESTERN AQUATIC SCIENCES

Table 3. Single-hit criteria interpretation of Aytifus larval sediment bioassay data. The number normal was used for
data interpretation rather than the NCMA due to the NCMA resulting in negative numbers in some replicates.

Number Significantly Difference Failure under  Failure under
normal different from the 1-hit 1-hit
PR {mean = SD) from the reference cliiipeésive nﬁngisgirsive
ample description i rule? (Crreater rule? eater
’ ’ mefizenme us {QRAELIRY) o 0.15) i 0.30)
a=0.107
Seawater control 195+ 13 -— - --- -
WWD02-0-4-150205 (NAS# 5246G) 161 £ 11 No 0.07 No No
WWD02-4-8-150205 (NAS# 5245G) 166 £ 12 No 0.05 No No
WWD05-0-4-150206 (NAS# 5231G) 151 +£30 No 0.12 No No
WWD12-0-4-150206 (NAS# 5247G) 196 12 No -0.11 No No
WWD-REF-150319 (NAS# 5230G) 175 £ 45 -— —_ -— -

If the mean NCMA for a test sediment is >20% (<80% number normal compared to control), and is 15% (dispersive)
or 30% (nondispersive) absolute over the mean reference sediment NCMA (absolute below the mean reference
number normal), and statistically different from reference (u = 0.10), it fails under the single-hit rule.

Test No. 865-4 Page 6 of 6
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NORTHWESTERN AQUATIC SCIENCES PROTOCOL NO. NAS-XXX-CG/MG4
June 20, 1990 Revision 2 (2/10/97)

TEST PROTOCOL

BIVALVE LARVAL SEDIMENT BIOASSAY

1. INTRODUCTION:

1.1

1.2

Purpose of Study: The purpose of this study is to identify test sediments that are toxic to bivalve larvae.

Summary of Method: The 48- to 60-hr static test is performed using newly fertilized embryos of the
Pacific oyster, Crassostrea gigas or blue mussel, Mytilus sp. Eighteen grams of test sediment suspended
in 900 mL of test water are vigorously mixed for 10 sec in the | L glass test vessels to produce the test
medium. After 4 hr, the test containers are inoculated with <2-hr-old embryos at a level sufficient to
yield a final concentration of 20-40 per ml. Five replicates are used for each treatment, reference, and
control sediment (A sixth replicate is used only for water quality measurements). Mortality, abnormal
development, and combined mortality/abnormality during exposure are the response criteria used. The
mean + S5.D. for each treatment and test endpoint is given in the final report. Between-ireatment
comparisons may be made with Student's t-test, or by using an analysis of variance with an appropriate
post-hoc test.

2. STUDY MANAGEMENT:

2.1

2:3

24

2.5

2.6

2.9

Sponsor's Name and Address:

Sponsor's Study Monitor:

Name of Testing Laboratory:
Northwestern Aquatic Sciences

Yaquina Bay Road
P.O. Box 1437
Newport, OR 97365

Test Location:

Laboratory's Personnel to be Assigned to the Study:
Project Manager/Technical Director:
Qual. Assurance Officer:
Aquatic Biologist:
Aquatic Biologist:

Proposed Testing Schedule: Tests to begin within 2 weeks (8 weeks if held under nitrogen for PSDDA)
of sample collection. Reference toxicant test to be run concurrently.

Good Laboratory Practices: Tests are conducted according to Good Laboratory Practices (GLP) as
defined in the EPA/TSCA Good Laboratory Practice regulations revised August 17, 1989 (40 CFR Part
792).

3. TEST MATERIAL

The test materials are marine sediments. The collected sediments are placed in solvent and acid cleaned 1 L
glass jars fitted with TFE-lined screw caps. Samples are stored at 4°C in the dark for up to 14 days. For
PSDDA testing, the samples may be stored under nitrogen at 4°C in the dark in the original sealed containers
for up to 8 weeks prior to testing, In addition 1o the test sediments, one or more reference sediments (a clean
sediment with physical characteristics similar to the test sediments) must be employed. A second conirol
sediment from a clean site may also be used (optional).

Page | of 5



NORTHWESTERN AQUATIC SCIENCES PROTOCOL NO. NAS-XXX-CG/MG4
June 20, 1990 Revision 2 (2/10/97)

4. TEST WATER
Test water is filtered Yaquina Bay seawater adjusted to a salinity of 28 ppt. The water is pumped daily from
Yaquina Bay into a 6000 gal seasoned fiberglass reservoir from which it is supplied under pump pressure to the
laboratory. Filtration is accomplished using a sand filter followed by a medium porosity (10-25 um) cartridge
filter, then a <0.45 um filter. An alternative seawater supply of similar quality may be used. The use of sterile
seawater may be desirable.

5. TEST ORGANISMS

3.1

3:2

5.3

54

5.5

Species: Pacific oyster, Crassostrea gigas or blue mussel Mytilus sp.

Source: Adult oysters are purchased from Oregon Oyster Co., Newport, OR, a commercial grower. Blue
mussels are purchased from a commercial supplier such as Carlsbad Aquafarms, Carlsbad, CA.

Age at Study Initiation: Less than two-hour-old embryos.

Conditioning/Acclimation of Adults: Adult bivalves are conditioned/acclimated by holding for up to
eight weeks in seasoned fiberglass water trays supplied with a minimum of 1 L/min of unfiltered Yaquina
Bay, OR water (22-32 ppt) at a temperature of approximately 18-22°C (14-18°C for mussels).
Supplemental feeding with cultured algae may be desirable. A 14 hour/10 hour light-dark photoperiod is
employed.

Spawning and Fertilization: Adult bivalves are cleaned by brushing and placed into spawning trays
supplied with seawater. The bivalves are spawned by gradually increasing the water temperature to
5-10°C above the conditioning temperature over approximately a one hour period. Sperm from a
sacrificed male may be added to the spawning tray to aid stimulation of natural spawning. If spawning
does not occur, the water is cooled and the cycle is repeated. Bivalves that begin spawning are rinsed
and isolated in clean sterile seawater for collection of gametes.

Eggs from two or more females are fertilized by addition of sperm from two or more males at a
concentration of 10° to 107/ml. After fertilization, the embryo density is adjusted to approximately
2000-4000/m! by dilution with 28 ppt seawater. Embryos are kept suspended by frequent gentle
agitation with a perforated plunger and the temperature is maintained at test temperature. The quality of
the embryos is verified before testing by microscopic examination. Less than 2-hr-old embryos are used
in the test.

6. DESCRIPTION OF TEST SYSTEM

6.1

6.2

Test Chambers and Environmental Control: Test chambers used in the toxicity test are covered 1 L glass
beakers. Test chambers are maintained at constant temperature by partial immersion in a
temperature-confrolled water bath or placement in a temperature-controlled environmental chamber.
Aeration is generally recommended but not required by PSEP unless dissolved oxygen falls below 60%
saturation. Aeration is required for PSDDA. The test is performed under a 14:10 L:D photoperiod with
illumination supplied by fluorescent lamps,

Cleaning: All laboratory glassware, including test chambers, is cleaned as described in EPA/600/4-90/027.
(NAS SOP No. G-1.) New glassware and test systems are soaked 15 minutes in tap water and scrubbed with
detergent (or cleaned in automatic dishwasher); rinsed twice with tap water; carefully rinsed once with fresh,
dilute (10%, V:V) hydrochloric or nitric acid to remove scale, metals, and bases; rinsed twice with deionized
water; rinsed once with acetone to remove organic compounds (using a fume hood or canopy); and rinsed
three times with deionized water. Test systems and chambers are rinsed again with dilution water just before
use.

Page 2 of 5



NORTHWESTERN AQUATIC SCIENCES PROTOCOL NO. NAS-XXX-CG/MG4
June 20, 1990 Revision 2 (2/10/97)

7. EXPERIMENTAL DESIGN AND TEST PROCEDURES

7.1

7.2

7.3

7.4

7.5

7.6

Experimental Design: The experimental design consists of exposure of bivalve embryos to a number of
test sediments, one or more reference sediments, a clean sand control sediment (optional), and a
no-sediment (seawater) control. Each treatment consists of five replicate test containers, each containing
from 20,000 to 40,000 bivalve embryos. A sixth replicate series is used for water quality measurements.
Complete randomization of test containers is used.

Test Procedure: Eighteen grams of test or control sediment is added to the appropriate | L test container
and the test water is added to a final volume of 900 mL. The containers are vigorously mixed for 10
seconds and then allowed to settle for 4 hr. Each test vessel is then inoculated with 20,000 to 40,000
<2-hr-old bivalve embryos (~ 1 ml of embryo stock). The embryos are incubated at 20 + 1 °C for oysters
(16 £ 1°C for mussels) for 48-60 h to permit development into normal prodissoconch [ stage larvae.
Immediately after inoculation of the test vessels with embryos, 10 ml aliquots are removed from each of
the five no-sediment control replicates and preserved in 5% buffered formalin. These are counted at a
later date to establish the average initial embryo concentration.

The test is terminated after 48-60 hr by carefully decanting the supernatant liquid into a 1000 ml beaker.
Ten milliliter aliquots are then taken from each beaker, placed into a 30 ml glass vial, and preserved in
5% buffered formalin. The beaker contents are gently agitated using a perforated plastic plunger at the
time of aliquot removal to ensure that the aliquots accurately reflect the embryo/larval concentration of
the entire test vessel. Larvae are subsequently counted in the 30 ml vials using an inverted compound
microscope to determine the total number of larvae and the number failing to develop a complete shell;
these data are used for calculating the percent mortality, percent abnormality, and percent combined
mortality and abnormality (percent abnormal/dead). Approximately 10% of the samples may be counted
by a second investigator as a QA/QC measure.

Effect Criteria: Effect criteria are: 1) mortality of the embryos, and 2) abnormal development (failure to
produce completely developed shells). A third effect expression is a combination of these two, percent
abnormal/dead. This is functionally equivalent to percent normal.

The initial number of embryos are determined by averaging the counts of all eggs in initial subsamples of
the five seawater control test containers. Live abnormal larvae are those observed at 48-60 hr in which a
fully shelled, straight-hinged, D-shaped prodissoconch 1 stage has been reached.

Test Conditions: The test exposure duration is 48-60 h. The test temperature is 20 £ 1°C for oysters and
16 £ 1°C for mussels. The salinity is 28 £ | ppt. The photoperiod is a 14:10 hr, L:D cycle of fluorescent
light. Aeration is not required for PSEP unless dissolved oxygen falls below 60% saturation; aeration is
required for PSDDA (dissolved oxygen must be maintained at 2 4 mg/L). Test chambers are 1 L glass
beakers held in a controlled temperature environment.

Eeeding: Embryos are not fed during the test.

Test Duration, Type and Frequency of Observations, and Methods: The test duration is 48-60 hours. The
type and frequency of observations to be made during the test are summarized as follows:

TYPE OF OBSERVATION TIMES OF OBSERVATION
Biological Data
Mortality and abnormal development End of test (at 48-60 hours)
Physical and Chemical Data
Temperature, dissolved oxygen, Daily in water quality beakers
salinity, & pH
Ammonia-N and sulfide Beginning & end of test in water quality beakers

Temperature is measured with a calibrated mercury thermometer or telethermometer. Dissolved oxygen
is directly measured in test vessels using a polarographic oxygen probe calibrated according to the
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manufacturer's recommendations. Salinity is measured using a refractometer. The pH is measured with a
pH probe and a calibrated meter with scale divisions of 0.1 pH units. Ammonia-N is measured using the
HACH Model FF-3 test kit (ammonia-N detection limit 0.1 mg/L)). Sulfide is measured using the HACH
Hydrogen Sulfide Test Kit Model HS-WR (sulfide detection limit 0.01 mg/L).

7.7 Criteria of Test Acceptance: The test results are acceptable if at least 70% of the seawater control larvae
achieve a normal,D-shaped prodissoconch | stage. Also, for PSDDA, effects in the reference sediments
must be £ 35% over the seawater control.

8. DATA ANALYSIS METHODS

Prior to issuance of the July 1995 revision of the PSEP recommended guidelines for conducting laboratory
bioassays, no specific guidance was given for the computation of endpoints. All three standard endpoints,
percent abnormal, percent combined mortality/abnormality, and percent mortality have occasionally been
computed both with, and without, normalization for the seawater control. In order to be consistent with what
we assume to be the PSAMP format, all endpoints given in reports are usually the non-normalized endpoints.
In addition, normalized percent mortality (NPM), and normalized combined mortality/abnormality (NCMA)
are computed and are included in the raw data computer printouts. The formulas employed for each of these
computations are as follows:

PABN (Percent Abnormality) = 100*(A/T)

PABND (Combined Percent Mortality/Abnormality) = 100*((I-N)/T)

PMORT (Percent Mortality) = 100*((I-T)/I)

NPM (Normalized Percent Mortality) = 100*(1-(T/TS))

NCMA (Normalized Combined Percent Mortality/Abnormality) = 100*(1-(N/NS))

where the following are counts per 10 ml subsample:

N = normal larvae counted

A = abnormal larvae counted

T = N+A (total larvae counted)

I = number of inoculated embryos (from average of zero time counts)
TS = average of total larvae counted in seawater controls

NS = average of normal larvae counted in seawater controls

Other endpoints may be computed at client request.

The means and standard deviation are then calculated for each treatment level. Between-treatment
comparisons for each biological endpoint may be made using a t-test or a one-way analysis of variance F test
(Snedecor and Cochran 1967). An arcsine square root data transformation is required for proportional data.

9. REPORTING
A standard NAS report of the test results must include the following information: name and identification of the
test; the investigator and laboratory, sediment holding temperature data; information on the test sediment
including the interstitial salinity; information on the source of seawater used; detailed information about the test
organisms including acclimation conditions; a description of the experimental design and test chambers and
other test conditions including water quality; information about any aeration that may have been required;
definition of the effect criteria and other observations; unusual responses, if any, in the control treatment;
individual replicate and mean and S.D. data for larval mortality after 48-60 hr; individual replicate and mean
and S.D. data for larval abnormalities after 48-60 hr; individual replicate and mean and S.D. data for combined
abnormality and mortality; 48-hr LC50 and EC50 with reference toxicant; a description of data analysis
methods and documentation of statistical test results; any unusual information about the test or deviations from
procedures.

10. STUDY DESIGN ALTERATION
Amendments made to the protocol must be approved by the sponsor and study director and should include a
description of the change, the reason for the change, the date the change took effect, and the dated signatures of
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the study director and sponsor. Any deviations in the protocol must be described and recorded in the study raw
data.

11. REFERENCE TOXICANT
Reference toxicant testing should be included with each study or at regular intervals as defined in the Quality
Assurance Program of the laboratory.

12. REFERENCED GUIDELINES
ASTM. 1989. Standard guide for conducting static acute toxicity tests with embryos of four species of
saltwater bivalve molluscs. ASTM Standard Method No. E 724-89. Am. Soc. Test. Mat., Philadelphia, PA.

PSDDA. 1990. Summary and conclusions of the Puget Sound Dredged Disposal Analysis (PSDDA) Bioassay
Workshop, memorandum for the record. U.S. Army Corps of Engineers, Seattle District.

Puget Sound Estuary Program. 1995. Recommended guidelines for conducting laboratory bioassays on Puget
Sound sediments. Prepared for U.S. Env. Prot. Agency, Region 10, Office of Puget Sound, Seattle, WA and
Puget Sound Water Quality Authority, P.O. Box 40900, Olympia, WA.

Snedecor, G.W. and W.G. Cochran. 1967. Statistical methods. Sixth ed., The lowa State Univ. Press. Ames,
Iowa., 593 pp.

Weber, C.1. (Ed.) 1991. Methods for Measuring the Acute Toxicity of Effluents and Receiving Waters to
Freshwater and Marine Organisms (Fourth Edition). EPA/600/4-90/027.

13. APPROVALS

for

Name Date

for NORTHWESTERN AQUATIC SCIENCES

Name Date
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NORTHWESTERN AQUATIC SCIENCES

PROTOCOL NO. NAS-XXX-CG/MG4

NAS-XXX-SP/DE4

SEDIMENT LARVAL TEST BASED ON PSEP PROTOCOLS 6\,ﬁp AP
¢& ‘;ex“’d? P >
TestNo. 8654 Client Anchor QEA Investigator
STUDY MANAGEMENT
Client: ANCHOR QEA, LLC, 720 Olive Way, Suite 1800, Seattie, WA 98101
Client's Study Monitor; Ms. Cindy Fields
Test Location: Newport Laboratory
Laboratory's Study Personnel: R
Proj. Man./Study Dir. &Y IRiISSPARA] &
QA C)fl"lcerJ L.K. Nemeth
1. ] /(,—ie’f Agqlcalig e (— 2Liucen Bea ;;ig LR
3. J. B rowa T 4. 1. s Caldr]
5_ a8 blr 5 6.
Study Schedule:
Test Beginning: =225 13220 Test Ending: I 26
TEST MATERIAL
General description {see sample logbook/chain-of-custody for details):
NAS Sample No.; 5231G 5245G 52466 5230G
Description: WWD05-0-4-150206  WWD02-4-8-150205  WWD02-0-4-150205  WWD12-0-4-150208  WWD-REF-150319
Collection Date: 216120156 2/5/2015 21512015 3/19/2015
Receipt Date: 3/23/2015 3/23/2015 3/23/2015 3/20/2015
Inters.Salinity (ppt): 24.0 29.5 29.5 23.0
NAS Sample No.:
Description:
Collection Date:
Receipt Date:

Inters.Salinity (ppt):

NAS Sample No.:

Description:

Collection Date:

Receipt Date:

Inters.Salinity (ppt):

NAS Sample No.:

Description:

Collection Date;

Receipt Date:

Inters.Salinity (ppt):

Error codes: 1) correction of handwriting error
2) written in wrong localion; entry deleled
3) wrong date deleted, replaced with correct date

4) error found in measurement; measurementl repeated Page .l_ of 2‘_‘&
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NORTHWESTERN AQUATIC SCIENCES

SEDIMENT LARVAL TEST BASED ON PSEP PROTOCOLS

Test No. 8654 Client Anchor QEA Investigator
SEDIMENT DESCRIPTIONS - SUPPLEMENTAL NOTES
Sample
No. Description
52506 R L)
5230G éP_A-h! WET Mub
5231G || BLACK. MAUbDy <SAND
5245G || Buack T STy MDD
5246G BimckK weT sﬂc-}c.ql[ MU D
5247G || DARK oMM, FINE , LOST SAND uu;/ FEw SHELL FRAGCMENTS
ﬂl
— it
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NORTHWESTERN AQUATIC SCIENCES PROTOCOL NO. NAS-XXX-CG/MG4

NAS-XXX-SP/DE4
SEDIMENT LARVAL TEST BASED ON PSEP PROTOCOLS

Test No. 865-4 Client Anchor QEA Investigator
TEST ORGANISMS
Species: Mytilus galloprovincialis Date Received; 4-2[~1S

Source: TAM10R SHELFISH FPRMS, SHEUToW, wh

Acclimation Data:

Date | Temp. (deg.C) pH Sal {ppt) DO {mg/L) Comments
Y.22- 155 0.+ 15 33,0 7.9 HELD OVTSIDE N TRAYS
OF Flete:Ne SefwusTel

Mean
S.D.
(N}

Photoperiod during acclimation: oauTpone. AMBIEANT Co N DITIRLS

TEST WATER
Source; Yaquina Bay, Oregon, sea water
Date of Collection: Honp- i3 Salinity (ppt) 2%, & pH %,2
Treatments: filtered to B-4"um, salinity-adjusted with MilliQ deionized water, aerated
QHE 2N
Sz -15

SPAWNING AND GAMETE HANDLING
Spawning: Initial: _ c<2¢  @GW/PM  Final __ 1139 GAMPM  Fertilization: __ 1220  AMEM

Number of organisms used: females: 3 males: 3

Egg Dilution (1 ml diluted to 500 ml):
Count/ml of dilution: 1. +49 2. 45 3. 49 Mean: 437
Dilution factor = DF (mean x 500/25,000) = 0.95

TEST PROCEDURES AND CONDITIONS
Test chambers: 1 L glass beakers covered with watchglasses
Test volumes: 18 g of test sediment; 900 ml of test water

Replicates/treatment: (5) = Organisms/treatment: (20-40/ml) 2.5.%
Use 6th replicateftest sediment for water quality and development assessment beaker
Test water changes: None Aeration: yes Feeding: none Photoperiod: 14L:10D

Test temperature {deg.C): (aussels 16/0ysters 20, echinoderms 15
Beaker placement: Total randomization

Larval stock (20,000-40,000/ml) inoculation volume: 1.0 ml; <2-hr old
Subsample size for counting: 10 ml

MISCELLANEOUS NOTES
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NAS-XXX-SP/DE4
SEDIMENT LARVAL TEST BASED ON PSEP PROTOCOLS

Test No. 865-4 Client Anchor QEA Investigator

Test conducted in (circle one): room 1 room2 trailer waterbath  other_ Reczi ® ¢

Randomization chart: ToP SHELF
3 26
2 I 25
| 24
Feoay

Randoemization chart:

Randomization chart:

Randomization chart;

Randomization chart:
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NAS-XXX-SP/DE4
SEDIMENT LARVAL TEST BASED ON PSEP PROTOCOLS

Test No. 8654 Client Anchor QEA Investigator
WATER QUALITY RECORD
Day 0 (Y naime overlying NH3 sampled (days Q. and 2)? __ °F
Beaker Temp. pH Sal. DO S
No. {deg.C) (ppt) {(ppm) (mg/L) Comments
10 /&:¢ 8.0 2480 & ! o 8. 8L
14 /5.t &, 0 e T F - o.0o
17 is. U 5. U zF ;7 =7 & 8, 60
23] IS . F & X 7 7.5 < 0.0
28 LEe 'S &0 1 Tl 7.3 < O.0OL
34 {5.% ko 2Z.4. 0 .3 & @ oL
Day_ 1 (Y4 r&3 1)y e—
Beaker Temp. pH Sal. DO
No. (deg.C) {ppt) (ppm) Comments
INEY £ 28, 0 .4
14 (51 £ .1 2R U 1.9
17 i 5.0 g.q 28 S 7.4
23] /.t C L 243 1.7
281 159 K1 280 7.9
34 /&5.\Y [ 9.0 | 4.9
Day 2 (YY) e /.077 overlying NH3 sampled (days 0 and 2)? _ EX
Beaker Temp. pH Sal. DO S
No. (deg.C) (ppt) (ppm) (ma/l) Comments
10 IS g.'Z- ?-gro <% O < H, D
14 e, £.1 225 28Y ¥ o <002 & y- wer T
17] gt .1 28 0 5. L 0.0
23] =2 [ XN 29 (7 <0 < Orp2
28] /S ¥ g1 Zz5- < g1 Z 0.0
4| /sy & | zX U €. £ o U
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Test No. 865-4 Client Anchor QEA Investigator
LARVAL COUNT DATA C/bif_l-//ﬂ.’f//)/
Beaker || Response Beaker Response Beaker Response
no. || N A no. || N A no. N | A
R = It

2 T A 120 Zefl Toomge [ ConTs
3 /71 282 .'_”qe/ri' < 174 7
4 I 259 | 4 F | =

5 /@0 2.1 | & 23 ¥

6 169 ) O 19 it

7 91 1 i 1€~

8 V£ S rE

9 JC U o X =l 25%

10 _— sp = 14

11 1173 4

12 7350 4

13 )4 4

14 s

15 g% 4

16 72973 177

17 S

18 e o

19 217 Lg

20 T, Y

21 1T il

22 )16 <

23 —_1T

24 /7] £

25 R ad Y

26 e Y

27 | ,¢9 P

28 —

29 o -

30 16 ¥ F

31 169 ¥

32 Is"F (4

33 o4 il

34 i ==

35 /S F i

36 /Y 7
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Test No. 865-4 Client Anchor QEA | Investigator

LARVAL COUNT DATA - QC COUNTS
L3y {-20-1T
Beaker Response Beaker Response Beaker Response
no. N A no. N A no. || N A

= ~ F—

az 1%

3lzzlalalzla]s]2[3]e|= |~ || > [w]m]-
T

S
|

N
-—h

N
N

1Lo %

N
(4%

N
B

)
(4]

N
o

N
-4

N
(v]

]
w

W
o

164 o4

(4% ]
—_

w
%]

W
w
T

L8]
i

w
w

(43 ]
(9)]

Page _%t of 2%



&

'd
i'_ giiyloi SE 130 LYNCH FD, SHELTON, WA 08584

helifish P ey 4266178 FAX: E80) 426-3643

. Farmms

TAYLOR SHELLFISH FARMS

WASHINGTON CERTIRCATION # WA 46SF

10.55

UNPROCESSED MUSSELS

Original Harvesters Cert#: WA 46 SP
Original Harvest Date: 4/19/2015

Final Harvest Date:4/192015
Harvested In: Washington State
Harvest Area: Totlen Inlet

Weat Stored:
SHIP TO:

NW AQUATIC

Lol

Airbill #

Cert#

PO #

P oved’ S - TEM#

Perishable Keep Refrigerated 2-5 C°
Farm Raised Shelifish - Product of USA

pAcE B oF 23

3604268178

Taylor Shellfish Farms
Shelton, WA B8584

UNPROCEBSED MUBSELE

WET 8TORED,

N AQLIATIC
HARVESTED i Washinglon State

HARVEBT AREA.  Totn Irlet
CLANTIY ATYPE 1088

HARVEBT DATE 41872015

SHIP TO:



RAW DATA DIVIDER PAGE
Test No. 865-4

TEST DATA ANALYSIS RECORDS



Az 49 L 27¢d

Test number 865-4 Larval Sediment Tesl 5/29/2015

| Endpoints Data Entry and Calculations File
BKR=besker number |
[NIT=number of moculated embryoa (from average of Tero-iime ctumis) | T8 COunis f
NORMenymber normal a 278,
ABN=numbar abnormal b 255 .
TOTALENORM+ABN Ly 238!
PMORT=parcent mortality=100((INT-TOTALMNIT) d 255:
PABN=parcani abnormaltys 100(ABN/TOTAL) : > ] 282
PABND=comtaned percant marlaity and abrormalitys 108((INIT-NORM)INIT} Mean = 257 .
NPManormalized parcent mortalty=100{1-(TOTALTS)). .
wihera TS=averags of lolal ksrvae counted in seawaler controls L .
NCMA bined percani mortaliy and abnormalty=100{1-(NORMNS}),
N whera NS=average of normnal larvee counted n saswater controls
_%nomal in SW eonl % nonmal m referenca sad
relative Lo INIT relatve o SYW conl
758 898
‘NAS ‘CLIENT |
INDEX'BKR SMPL__'DESCRIP 'REPL {INIT [NORMiABN [TOTAL PMORT [FABN  PABND NPM INGMA “NORM|PMORT PABN |PABND ‘NPM NCMA
11 18 sweonbol __swoonbol 1, 257 183, %7 210 184, 81 250, 200 00— Fme i ]
2. 19 sweontrol_sweontrol 2 (257 2171 28 245 47, 114; 1581 144 113] ;Mean] 185 187 BB 242 00 00
3. B sweontrol _sweontrol 3 257 1S! 13 teai 230 88, 281 76 51, . 8D 13 70. 18 49 84, 8§
4 5{swoonirol | sweontrol 44 257 180 21, 211 180, 100, 261 15 28 n 5 5 5 § 5 &
5 38 swoontrol | sweontrol 5 257 18’ 17 207 185 82, 2814 a4 28,
8 10]sweontrol [sweonirol 8] wa repiicats 257
7' 21)5248G  |WWDO02-0-4-150205 1l 251 171 & 176:  AMB 28 335 178 123 ] ; [ y ;
B 28:5248G _ 'WWDO02-04-150205 2! 257 84 4l teal M7 24 82 218 159 Mesn 161 351 35 373 220 173
8 33)5248G  'WWD02-04.150205 2 287 144 11 185 387 71 M0 276, 22 $0O " 32 200 42 38 58
10] 3252486 “WWDO02-0-4-150205 N TisT 158 S| 183 386 31 388 238 90 n 5 5 a4 8L 5 5
1 3152466 'WWD02-0-4.150205 5 (2571 1880 4 173 27 23 M3 182 13ai
12| 34°5246G  \WWD02-0-4-150205 8 worepleate 257 ~ 3 i y 3
13, 18 52456  WWDO0Z-4-6-150205 11 2571 183 4 187, 273 21 208, 12T . B | ] 3 L ” )
14, 95456 WWD02-4-5-150205 2, (257 180 4 184 382, 24 aTe; 234 179 Mean 188 343 18 355 211 149
15 3052456 WWD02-4-B-150205 3 (257 1881 3 171 3SI 18 347 202, 138, SD 12, 47 10 47 58 82
18 1252456 WWD02-4-8-150205 4 (257 1500 4 154 4D, 8 M7 8.1, 231, »n 5) 5 5 §— 5 &
17° 2752456  WWD02-4-8-150205 5 (257 1881 0 169 343 00, M3 21 133y
107 23]52456  WWD02.4.8.150205 8, wq replcals | 257 | i ! i i i :
18, 35:5231G  WWDO5-0-4-150206 1 257 168, 7] 185 338 42 388 23.0 19.01 [ ] ]
20 2452016 WWD05-0-4-150206 2 257 M & 177 Mz 14 A5 1747 123 ‘Mean 151 aT6 82 411 251 224
21 B8[52316  WWDQ5-0-4-150208 3 257, 188, 10, 178 304 58 343 184 133, 'sp 30 100 53 118 120 1586
22 1552316 [WWD05-04-150208 4! (257, 98 18, 118 548 155 @19 458 487 n 5 5 & 51 B
23 20,5231G WWD05-04-150208 5 257| 181 4. 185 358 24 374 230 174
24] 285231G  WWDO5-04-150208 6] wn replicate | 257] jo ! ; A - - .
75, 118247G _ WWD12-04-150208 1 257, 2135 6, 218 149 27, 172 22 82 J ] ) . .

261 25i5247G  WWD12.04-180208 2 Tas7! m] 4 185 284 22 88 138 72 'Mesn 168, 222 21 238 835 03
27 28[5247G  WWD1204-150208 3 2T 02 2 204 AT o] —— s 48 38 ED 122 480 ©B 47 58 82
2B EAIG  WWDI2.04-150208 4 28Tl 182 Al 185 42 15— gEa 90 15 | n s 5 8 5 5 8
280 13 S247G  WWD12-04-150208 5 1257 192, 6 188 230, g 253 78 18!

301 1752476 (WWD12.0.4150208 Bi wo repicate | 257 !

31, 252306 WWO-REF-150319 1 "257  154° 2 158 393, 13,401 o2 e ! ! ] ]

32 75206  WWD-REF.150118 2 (287 2 2 a4 0T 100 218, 48, iMean, 175 308 1.5 318 170 102

33 4/52006  WWD-REF-150318 3 (251 23] 4 me 18 ST N E R I 00 5D 45 177, 04 178 212, 232

34 152306 WWD-REF-150318 4 T257 mel 2 172 12, Mg 187 128 a 5 L 5 5 5
38 22/5230G  [WWD-REF-150319 | 5. 257 118, 3 1o 53T 215 549 44 405 ]

36 14]5230G  WWD-REF-150318 8| wr replicats ~ 257 :




Project Name:

P865-4 Mytilus Number Normal

Sample: x1 Ref Samp: x2
Samp ID: /WWD02-0-4-150205 ™ Ref 1D,/ \WWD-REF-150319
Alias: |INAS# 5246G 4 Alias \NAS# 5230G
Replicates: 5 Replicates: 5
Mean: 161.2 Mean: 175.2
SD: 10.849 SD: 45.158
Tr Mean: 161.2 Tr Mean: 175.2
Trans SD: 10.849 Trans SD: 45.158
Shapiro-Wilk Results: Levene's Results: Test Results:
Residual Mean:; 0 Test Residual Mean: 8.16 Statistic: Approximate t
Residual SD: 21.308 Test Residual SD: 5.871 Balanced Design: Yes
§8: B627.6 Rel. Residual Mean: 34.24 Transformation: No Transformation
K 5 Ref. Residual SD: 23.953
b: 91.128 Deg. of Freedom: 8
Experimental Hypothesis
Alpha Level: 0.05 Alpha Level: 0.1 Null; x1 == x2
Calculated Value: 0.9625 Calculated Value: 2.3647 Alternale: x1 <x2
Critical Value: <= 0.842 Critical Value: >=1.860
Nomally Variances grees of Freedom:_ 4
Distributed: Yes Homogeneous: No @m&el: O.T-,\
alculated vValue: 06741
Override Option: N/A Critical Valye: >= 1.533
(C Accept Null Hypothesis: Yes )
Power: /
Min. Difference for Power:
Trans, Levene's Levene's Mann- Shipiro-
Replicate Test Trans. Reference  Reference Test Reference  Whitney Wilk
Number Data Test Data Dala Data Residuals  Residuals Ranks Rankits Residuals
1 171 171 154 154 9.8 21,2 -59.2
2 164 164 202 202 2.8 26.8 -21.2
3 144 144 234 234 17.2 58.8 -17.2
4 158 158 170 170 32 52 -5.2
5 169 168 116 116 7.8 59.2 -3.2
6 28
7 7.8
8 9.8
9 26.8
10 56.8

Number normal was not significantly less in the test sediment WWD02-0-4-150205
than in the reference sediment (WWD-REF-150315) at a=0.10. _ 61
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Project Name: P865-4 Mytilus Number Normal

Sample: x1 Ref Samp; x2
Samp ID;/ WWD02-4-8-150205 Ref ID; D-REF-150319
Alias N NAS# 52456 - Alias \NASH 5230G
Replicates: 5 Replicates: §
Mean: 166 Mean: 175.2
SD: 12.186 SD: 45.158
Tr Mean: 166 Tr Mean: 175.2
Trans SD: 12.186 Trans SD; 45,158
Shapiro-Wilk Results: Levene's Results: Test Results;
Residual Mean: 0 Test Residual Mean: 8.8 Staiistic: Approximate t
Residual SD: 21.461 Test Residual SD: 7.19 Balanced Design: Yes
SS: 8750.8 Ref. Residual Mean: 34.24 Transformation: No Transformation
K: 5 Ref. Residual SD: 23.953
b: 91.971 Deg. of Freedom: B
Experimental Hypothesis
Alpha Level: 0.05 Alpha Level: 0.1 Null: x1 >=x2
Calculated Value: 0.9666 Calculated Value: 2.2746 Alternate: x1 <x2
Critical Value:; <= 0,842 Critical Value: >= 1.860
Nomally Variances s of Free ;
Distributed: Yes Homogeneous: No Experimental Alpha Level: 0.1 >

Calculated Value: 0.4398

Override Option: N/A iti e: >=1.476
Accepl Null Hypothesis: Yes

Power; ]

Min. Difference for Power:

Trans. Levene's Levene's Mann- Shipiro-

Replicate Test Trans. Reference  Reference Test Reference  Whitney / Wilk
Number Data Test Data Data Data Residuals  Residuals Ranks Rankits Residuals

1 183 183 154 154 17 21.2 -59.2

2 160 160 202 202 6 26.8 -21.2

3 168 168 234 234 2 58.8 -18

4 150 150 170 170 16 5.2 6

5 169 169 116 116 3 59.2 -5.2

6 2

7 3

8 17

9 26.8

10 58.8

Number normal was not significantly less in the test sediment WWD02-4-8-150205
than in the reference sediment (WWD-REF-150319) at a=0.10.  _ /.y
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Project Name: P865-4 Mytilus Number Normal

Replicates:
Mean;

SD:

Tr Mean:
Trans SD:

Sample: x1

Samp |D: D05-0-4-150206
Alias:\NAS# 5231G

5
151.4
30.336
151.4
30.336

Ref Samp: x2
Ref IDy"WWD-REF-150319
AliasNNAS# 52306
Replicates: 5
Mean: 175.2
SD: 45.158
TrMean; 175.2
Trans SD; 45.158

Shapiro-Wilk Results:

Levene's Results:

Test Results:

Residual Mean: 0 Test Residual Mean: 21.36 Statistic: Student's t
Residual SD: 24.961 Test Residual SD: 18.708 Balanced Design: Yes
SS: 11838 Ref. Residual Mean: 34.24 Transformation: No Transformation
K: 5 Ref. Residual SD: 23.953
b: 105.76 Deg. of Freedom: 8
Experimental Hypothesis
Alpha Level: 0.05 Alpha Level: 0.1 Null: x1>=x2
Calculated Value: 0.9448 Calculated Value: 0.9476 Afternate: x1 <x2
Critical Value: <= 0.842 Critical Value: >= 1.860
Narmally Variances Degrees of Freedom: 8
Distributed: Yes Homogeneous: Yes @m J
Calculated Value: 0.9783
Override Option: N/A Critical Valug: == 1.397
Accept Null Hypothesis: Yi/
Power:; I
Min. Difference for Power:
Trans. Levene's Levene's Mann- Shipiro-
Replicate Tesl Trans. Reference  Reference Test Reference  Whitney / Wilk
Number Data Tesl Dala Data Data Residuals  Residuals Ranks Rankits Residuals
1 158 158 154 154 6.6 21.2 -59.2
2 171 171 202 202 196 26.8 -53.4
3 169 169 234 234 17.6 58.8 21.2
4 88 98 170 170 53.4 5.2 5.2
5 161 161 116 116 9.6 59.2 6.6
6 9.6
7 17.6
8 19.6
9 26.8
10 58.8

Number normal was not significantly less in the test sediment WWD05-0-4-150206
than in the reference sediment (WWD-REF-150319) at a=0.10. __ , 3l
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Project Name:

PB865-4 Mylilus Number Normal

Sample: x1 ) Ref Samp: x2 —
Samp ID: / WWD12-0-4-150206 Ref ID;, WWD-REF-150319
Alias: Si# 5247G Alias: S# 5230G -
Replicates: 5 Replicates: 5
Mean: 196 Mean: 175.2
SD: 12.062 SD: 45.158
Tr Mean: 196 TrMean: 175.2
Trans SD: 12.062 Trans SD: 45.158
Shapiro-Wilk Results: Levene's Results: Tesl Results;
Residual Mean: 0 Test Residual Mean: 9.2 Statistic: Approximate t
Residual SD: 21.446 Test Residual SD: 6.301 Balanced Design: Yes
SS: 8738.8 Ref. Residual Mean: 34.24 Transformation: No Transformation
K: 5 Ref. Residual SD: 23.953
b: 91,738 Deg. of Freedom: 8
Experimental Hypothesis
Alpha Level: 0.05 Alpha Level: 0.1 Null: x1>=x2
Calculated Value: 0.8631 Calculated Value: 2.2607 Alternate: x1 <x2
Critical Value: <= 0.842 Critical Value: >= 1.860
Normally Variances Degrees of Freedom: 5
Distributed: Yes Homogeneous: No (Experimental Alpha Level: 0.1)
alculated Value: -0.9951
Qverride Option: N/A itical Value: >=1.476
Power:
Min, Difference for Power:
Trans. Levene's Levene's Mann- Shipiro-
Replicate Test Trans. Reference  Reference Test Reference  Whitney / Wilk
Number Data Test Data Data Data Residuals  Residuals Ranks Rankils Residuals
1 213 213 154 154 17 21.2 -59.2
2 181 181 202 202 15 26.8 -21.2
3 202 202 234 234 6 58.8 -15
4 192 192 170 170 4 8.2 -5.2
5 192 192 116 116 4 58.2 -4
6 -4
7 6
8 17
9 26.8
10 58.8

Number normal was not significantly less in the test sediment WWD12-0-4-150206
than in the reference sediment 9WWD-REF-150319) at a=0.10.

—&31
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Test number 865-4 Larval Sediment Test 5/3/2015

Water Quality Data File

NAS CLIENT o 1 ] : ‘ ' =, ]

BKR SMPL  DESCRIP REPIDAY TEMP pH SAL DO S < or > NH4+NH3 < or> NH3
10 swcontrol swcontrol 6 0 150 8.0 280 8.1 <0.02 < 0.1 < 0.003
145230G  WWD-REF-150319 6 0 151 80 280 77002 03 0007
17 5247G WWD12-0-4-150206 6 0 150 80 290 7.7 <0.02 < 0.1 < 0.003
23 5245G  WWD02-4-8-150205 6 0 151 81 280  75<0.02 0.2 0.008
28 5231G WwD05-04-150206 6 0 153 81 280  73<0.02 0.1 0.004
34 5246G  WWD02-0-4-150205 6 0 153 81 290  7.3<002 0.1 0.004
10 swcontrol swcontrol 8: 1 451, 81 280 79
14 52306  WWD-REF-150319 6 1 151 81 280 79
17 62476 WWD12-04-150206 6 1 15.0 81 285 79
23 5245G  WWD02-4-8-150205 6 1 151 841 285 77
28'5231G  WWDO05-04-150206 6 1 153 81 280 7.9
3452466  WWD02-04-150205 6 1 154 81 2000 78 , —
10 sweonfrol 'swcontrol 6 2 151 82" 280 8.0 <0.02 <) 0.1 < 0.004
1452306 WWD-REF-150319 6 2 151 61 280 80<002 01 0004
175247G  WWD12-04-150206 6 2. 151 81 280 80<002 < 01 < 0003
23 52456 'WWD02-4-8-150205 6 2 152 81 200  80<0.02 _ 0.1 _ 0.003
28 231G WWD05-0-4-150206 6 2 154 81 285 8.1 <0.02 < 0.1 < 0.003
34 5246G - WWD02-0-4-150205 6 2

154 81 280  B80<002 i 0.1 ' 0.004

Mean 152 81 284 78 — - —
sD 0.1 0.0 0.4 02 — — —

n 18 18 18 18 12 : 12, 12|
Min 150 80 280  7.3<0.02 < 01 < 0003
Max 15.4 8.2 290 8.1 <0.02 0.3 0.007

deta ety venfied 0gainst labatiny benin Sheets 015 10

Page 1 ot 2%



Test Number 865-4

Larval Sediment Test

Comparison of Initial Counts and QC Counts

Normal Larvae

Beaker Initial Count QC Count
No. Normal  Abnormal Normal  Abnormal cv{normal)
7 202 2 197 4 2
15 98 18 92 13 4
190 21 28 206 25 4
22 116 3 110 8 4
0 168 3 164 4 2
250 -
200 + e
£ 150 - *
S o
g 100 + P
50 |
Q \ + {
0 100 200 300
Initial Count

Intercept  -3.05635

Slope  0.979128
rsgquare  0.997654

Page 15 of 2%
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RAW DATA DIVIDER PAGE
Test No. 865-4

AMMONIA EXPOSURE BENCHSHEETS AND ANALYSIS



SOP No. 5492

Northwestern Aguatic Sciences

Total Ammonia-N in Sediment Pore Water: Computation Worksheet

Salicylate Method (SOP #5492)

Result 7
Sample Dilution NHa-N Salinity - —- ———
description factor ODess (mg/l) pH (ppt) y=01193x  sondudcuw
R?*=0.9492
Blank e e »
1.0 mg/L NH3-N Std. - 0.145  1.00
30mg/LNHa-NStd. - 0413 3.00 e
6.0 mg/L NH3-N Std. ~ —— 0.840 6.00 o
10 0 mg/L NH3-N Std. - 1100 10.00 i
3.0 mg/L spike - 0.449  3.71 ? cm 3
3.0 mg/L spike dupl. e 0.444 367 _— -
5.0 mg/L 2nd source 0750 6. '20 i b
1 52306 _5 0189 7 81 tmnm e am o (1--] bae 700
2 5231G 5 0.077 3.8 A
3 5245G 5 0.283 11.70
4 5246G 5 0.080 3.72 |
5 5247G 5 0.025 1.03 _ 1
6 Reporting limit (mg/L) = 0.50,
7 | |
8 : _;Recovery {%) = 123 1
] 'Precision (RPD) = 193
10 '2nd source (%) = 124.0
11
12 ‘Sample volume (ml). 0.10
13 Dilution factor 5
14
15 S_gm_ple Set Description:
16 Test No.: PB65
17 Test rest Day:
18 ‘Species
19
20 Sample Tvpe (check)
21 ‘X Bulk Sediment Porewaters
22 Test Beaker Porewalers
23 Overlylng Waler
24
25
26
27
28
29
30 1
31
32 ﬁ@ :
33 :
34 gde ool ‘Analyst: RSC/B
35 ‘Date analysed: 3/24/2015
36
P865 Bulk Sediment NH3 Page lé& of 2% 3.1-05




SOP No. 5492

Northwestern Aquatic Sciences

Total Ammonia-N in Sediment Pore Water: Computation Worksheet
Salicylate Method (SOP #5492)
Result )
- Sample Dilution NH3-N Salinity ——— S e
description factor ODes55 (mg/l) pH (ppt) Suandud Curve
Blank L s _— -
1.0mg/iL NH3-N Std - 0,195  1.00
3.0 mg/L NHENSd. 0413 300 -
60mg/L NHaNStd. - 840 600 — |
10.0 mg/L NH3-N Std. - l./006 10.00 . : }
30mg/l spike o 0447 * ;
3.0 mg/L spike dupl. -~ 0.4Y4Yy ca : l
5.0 mg/L 2nd source 4,750 - ] ex0 , E
1 5230G 1 0 . ;8 ? _-7~ 7] ;,27, 0 . m 200 o (1] o woe “.E f
2 5231G 1 0.077 7.8 29,0 | e
3 5245G 1 0383 B ABEL Al ’
4 5246G 1 0010 .0 .29 :
5 5247G 1 0.088 g0 ate ., | v , -
6 : _Reporting limit (mg/L) = 0.10
7 ' :
8 ‘Recovery (%) = #VALUE!
9 Precision (RPD) = | #VALUE!
10 "2nd source (%) = #VALUE!
11 i
12 Sample volume (ml): 0.50
13 ‘Dilution factor 1
14 R S |
15 ‘Sample Set Description:
16 "~ TestNo. PB865
17 Test Day:
18 .Species:
19
20 Sample Type (check)
21 X_Buk Sedment Porewaters
22 " Test Beaker Porewalers
23 ‘Overlying Water
24
25
26
27
28
29
30
31
32
33 - (K
34 Analyst: RSCHB NS
35 ' ‘Date analysed 312412015 _
36 ; ‘ i |
P865 Bulk Sediment NH3 Page_ 1% of 29 3-1-05




SOP No. 5492 Northwestern Aquatic Sciences

Total Ammonia-N in Sediment Pore Water: Computation Worksheet
Salicylate Method (SOP #5492)
Result I | | _
‘Sample Dilution ~ NH3-N Salinity
description factor OD655 (mg/L) pH (ppt) & f&;gg; Siandard Curve
Blank e Sl — e o0
1.0mg/LNH3-NStd. - 0150 1.00 A e
3.0mg/LNH3-NStd. - 0485 3.00 , B EEEEEERESRaREaEEEET L
6.0mg/L NHa-N Std.  ——  0.890 6.00 = B FEERE
10.0 mg/L NH3-N Std. ——  1.490 10.00 e ERgEaaz® SERsunacas
3.0 mg/L spike — 0485 331 | o A e
3.0 mg/L spike dupl. — 0475 3.17 7 W e
'5.0 mg/L 2nd source | 0.700 468 | e R :q; £
1 Day 0 (4-22-15) e | e o s
2 10 1 0.002 ND | p—
3 14 i 0.038 0.25 i
4 17 1 0.010 ND _
5 23 1 0.026 017 . , | |
6 28 1 0.020 0.13 : ‘Reporting limit (mg/L) = 0.10
7 34 1 0.018 0.12 . : L ' _
8 ; ! .Recovery (%) = | 108.0
9  Day 2 (4-24-15) _ ; ~ Precision (RPD) = 412
10 10 1 0.009 ND '2nd source (%) = 93.5
11 14 1 0.017 0.1 | IE = s
12 17 1 0.012 ND :Sample volume (ml): 0.50
13 23 1 0.015 0.10 ‘Dilution factor 1l
14 28 1 0.010 ND ; BN .
15 34 1 0.018 0.12 ‘Sample Set Description:
16 ] __ JestNo.. 8654
17 TestDay: 0&2
18 Species: Mytilus
18 W
20 _Sample Type (check)
21 : : ‘Bulk Sediment Porewaters
22 i | Test Beaker Porewaters
23 | X Overlying Water
24 ' .
25
26 1
27
28
29
30
31
32
33 | | - o
34 Analyst: JB #
35 Date analyzed: 412412
36 |

865-4 Overlying NH3, Day 0 & 2 Page_ 17 of 2% 3-1-05




SOP No. 5492 Northwestern Aquatic Sciences

Total Ammonia-N in Sediment Pore Water: Computation Worksheet
Salicylate Method (SOP #5492)
Result : . ! .
Sample Dilution NH3-N Salinity
‘description factor OD655 (mg/L) pH (ppt) | Standud Curve
Blank =1 L= 1
10mg/LNHINStd. - 0./50 100 | *
3.0mg/L NHa-NStd. -— 2-4g5~ 3.00 | v
6.0mg/L NH3-NStd. — ©.3%0 6.00 1
10.0 mg/L NH3-N Std. -~ /,49s 10.00 | ’
3.0 mg/L spike — 0995 1 ) ey |
3.0 mg/L spike dupl. — O.9Fs @ ‘f.—ﬁ’lg gb [ oun
5.0 mg/L 2nd source 8.700 i I ==
1 Day 0 (4-22-15) e T . =
2 10 1 0002 I P pem—
3 14 1 4,033 . |
4 17 1 p.6r0 (N}
5 23 1 0.026 = | i |
6 28 1 P20 _Reporting limit (mg/L) = 0.10
i 34 1 ﬂ. 0} 8’ : | —
8 :Recovery (%) = - #VALUE!
9 Day2 (4-24-15) . ~ Precision (RPD) . #VALUE!
10 10 1 0-009 2nd source (%)= #VALUE!
1 14 T gory i |
12 17 1 o.ora :Sample volume (ml): 0.50
13 23 i 0-0r5— ! ,Dilution factor f
14 28 1 0 Ol e . | | i
15 34 1 6.0/ i “Sample Set Description:
16 Test No.: 8654
17 iTest Day: 0&2
18 ‘Species:  Mytilus
19 [
20 Sample Type (check) _
21 ‘Bulk Sediment Porewaters
22 ~ Test Beaker Porewaters
23 X Overlying Water
24
25
26
27
28
29
30
31
32
33
34 Analyst: 2>
35 Date analyzed 4/24/ \\5
36

865-4 Overlying NH3, Day 0 & 2 Page 19 of 2% 3-1-05
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Test No. 865-4

CHAIN-OF-CUSTODY RECORDS



a7 =0 oz 394d

CUSTODY TRANSFER
Printed: 03/19/15
ARI Job No: ZV36

4611 South 134th Place, Suite 100
gt o Tukwila WA 98168
INCORPORATED  206-695-6200 206-695-6201 (fax)

ARI Project Manager: Client Contact: Sanpling Event: Samples Received:
Cheronne Oreiro Dan Berlin 110603-01.02 02/05/15
Client; Project: Sample Site:
Anchor QEA, LLC. Wesl Waterway Sediment Char NA
LOGNUM ANALYTICAL REQUEST ANALYTICAL REQUEST ANALYTICAL REQUEST
ARIID CLIENT ID MATRIX # CONTAINERS COMMENTS
15-2108
ZV36D WWD02-04-150205 Sediment l ’[_77‘10(;,55-1\{ nas ¥ sade e
15-2109 ;
ZV36E WWD02-4-8-150205 Sediment l B;‘ Cos SN NAL® 52456
{
TEMT , 14.5 °C
éy e
Commenls/Special Instructions | = | Retmqu i X i efi ecei
102%’;115‘?5(3 2 5% bl 2817)85 - :N 3 ?%Tim FeRpeRy !‘sagﬁl’f’
1 4 r it Prinied Name Pnon i
72?51‘3"?505522?7,571 sraifer PN 890 | "¢Eenip 1r1 25800 ' o tane
] z ? 5:76617505 Compify "f{ﬁ( ! Cnmplny” AS Comparny Company
/
’2% sgtﬂ% 055-6 ?\? Wg Date/Time DateTime

Y/ 7/ A 8

Drate/Time
23S / 1345
1 of 1




g7 39 12 372¢d

CUSTODY TRANSFER
Printed: 03/19/15
ARI Job No: ZVé66

4611 South 134th Place, Suite 100
petciesibizen Tukwila WA 98168
INCORPORATED  206-695-6200 206-695-6201 (fax)

ARI Project Manager: Client Contact: Sanpling Event: Samples Received:
Cheronne Oreiro Dan Berlin 110303-01.02 02/06/15
Client: Prozct: Sample Site:
Anchor QEA, LLC. We:t Waterway Sediment Char NA
LOGNUM ANALYTICAL REQUEST ANALYTICAL REQUEST ANALYTICAL REQUEST
ARIID CLENT ID MATRIX # CONTAINERS COMMENTS
15-2221 ~ o .-
ZV66A WWD05-0-4-150206 Sediment I 6(04554_&/ NRST 523l
15-2224 A ! A gqd
ZV66D WWD12-0-4-150206 Sediment | @'} DGES5Hay Nans srite
TEMP &+ 4.0 ¢
Commenty/Specul Instructions Reli E;\ = Recerved by % : e. éi . Relinqushed By Received by
25 (Sig ) b (Signature)
Printed Na . . Prnted Nfme Printed Na Printed Name
"t fer W flsab?. (R)SSARR | .
Company - ) 1 Company N ﬁ 5 Company Company
Date/Time Dale/Time Date/Time Date/Teme
j//?//i D | B2z i3S

1ofl




MIIZIIIEN“INTZS
NORTHWESTERN AQUATIC SCIENCES
SAMPLE RECEIVING
3814 YAQUINA BAY RD

OR 973 2-01

AR

128320860366008763

TRACKING #: 12 B32 695 03 5690 B763

LICENSE

pawe 22 OF 2¥



NORTHWESTERN AQUATIC SCIENCES
SAMPLE RECEIVING

3814 YAQUINA BAY D
NEWPORT OB 97365 9539

OR 973 2 -01
AT

128326060366612 155

UPS GROUND

TRACKING #: 1Z 832 695 03 5561 2155

SHKSHUL

LICEHSE US 9729 HAR 20 03:3E:13 201F IR 14.3.1

. S, N A
TR

A




TEsAte Sl el L

20Ma12015 03:43 9728
NORTHWESTERN AQu

ATIC SCIENCES
SAMPLE RECEIVING
3814 YAQUINA BAY RD

0

it

128326960366000088

Al Ny

~ TRACKING #: 1Z B32 695 03 5699 9988

[

s b
i\ g
= ’ »
. 9
¥ 3 v
&
¥ 1
g Z |

R g

I g } TETEN]
*‘ | SHKSHHL LICENSE US 9725 HAR 20 03:42:54 2018 H
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“ate

SHMPLE R LE IV TING
(20R; BUL 520

2 P

Of 5200 d

ART aBS  The & Ll

B S 1EATE gl i)
VORWTOEE Wb BRCBF 3212

SHIP TG:

‘B4l 267-7225
TURESTERN ACUN
v By Wi

CES

glsbw

Vi3 2-01

CUSTO}?} SEAL -

+ure "é/ AL f

-

ScC

PALE 25 oF 19

TEMP  yS-§ <

MSE 5231

fherm

NTIF|C



CUS%? SEAL o | o

Date

Signatum%ﬁi/g EES SCr gnTIF!

i SEA L 7 ::-..!rm
Date 3// e SCIENTIFIC
Signature - 7‘7 7 = .
o

epce 26 oF 29



L7 39 £ZT 39YJ

Chain of Custor xcord & Laboratory Analysis Request Coc#

Pz / )’_ Sediment and Field QC ANCHOR
Dale: 2L QFA £c<
Laboralory : Analyfigal Resburces, Inc. @ el
Projecl Name: West Waterway Sediment Characterization =
Project Number: 110003-01.02 2
Project Manager Dan Berlin 2
Phone Number: (206} 903-3322 E ‘S >
Shipment Method: Delivery g1 |¢ 218
c
% ° % g wlg|2|8
g S8 | E |2
S|2|5|EIS|2|3 % g
Collection °lF|o|=|%|5 g |3 £
Line Field Sample ID Date/Time Matrix | 2 |2 & |d 5[5 [<|B]| 2 |= Comments
1| WwD-REF - (50219 | 3fiqhis pesf s X MR $23 ot
2 SE
3 SE
4 SE
5 SE
6 SE
7 SE
- SE Temf Bpnks 4.2
9 SE
10 SE
11 SE
12 SE
13 SE
14 SE
1 See projecl SAP/QAPP lor analyte lists and lest melhods
2 email sample confirmalion report to labdala@anchorgea.cam Additional noles/commenis:
NiteGen N HEROSPACE S PRESUIINTIIC
Relinquished By: > Company: Anchor QEA LLC. Received By: Company: AR
: = o il S
Spos ¥, i 25 5ot G pofte  papS _ 5ov0v
Ssgnalureannled Name ¥ Date/Time Signalure/Pfinted Name DatefTime
Relinguished By: Company: Received By: Company:
Signature/Printed Name Date/Time Signature/Printed Name Date/Time

Distribution: A copy will be made for the laboratory and clienl. The Project file wili relain the original. Page of



Fed 2. US Airbil

8b56 31b9 3053

0200 =

Express FedEx Retrieval Copy
I Fom . 4 Package Service Packapes w15 fts)|
r'd ] ]
Sender's FadEx § o K s L R
cFH g i . ISR | FadExPnumy()verrnqm FedExSlamiard Dvermgh[ Fy FedEmeDvurmuh‘l
Y : Account Number ! e ‘ 6
Q;I_E b L R ——"_—"'_'_f—f"—'"_l_‘g' Y e 11"“| mum:‘:’w.‘ 5 i wﬁhM~huY|on dm m:gm-‘
' unbris SATURDAY Detvary s doldcte Setrday Oeivmy NOT pvpiabe
Sender's ) ) IE ) " y o = g.eﬁ:ixh_zﬂnayu oy — g‘sdah&pressSu»ef
LU MRSl UNG PRI © ) LI R IR (FS ST D T e O T e 1 | Peibenen,
! unha SATURDAY Deret 7y o s=ecies
. ’ ' L——  hdfxinveiopt rate nmesacabe Ma su cnerge Dok poscral —— o et It
Company ", s _[ii il S S . 4b Express Freight Service Pockages oves 150 tbs
7 D FedExm LFra}g‘M‘ J FedExZDnyFragh: &3 D m&mnﬁgmm
! umnmm:m. ﬂhm‘-dmh«in Swtrdey Debrory NIT wutates
o g 'Jr T [ " i .uusmmmomnul-m ms&m»b-m
rass V Er i L% S * Ll for Conmason = o T e —
. e : ). g 5 Peackaging
. vl A [ f
Oty M AT Statn, / VL e ! 6] Fedex Z5 Fedbxpakt 37 redex 4 ]FeﬂEx 11 oter
e e 3 v
< Ermvelope™ FestsLarge Pok. ot Fadi Sty Per Box .m“,,“_"m
2 Your Intemnal Billing Retarence  \ , . . . ¢ 7 -
Tl 6 Special Handling il
SATURDAY Dell HOLD Wewki
1T - ‘ 3 e ety g R Lo 37 wrecistoomton
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APPENDIX II1

RAW DATA — REFERENCE TOXICANT TEST



NORTHWESTERN AQUATIC SCIENCES PROTOCOL NO. NAS-XXX-CG/MG2

BIVALVE LARVAL TEST BASED ON EPA/600/R-85/136 6"-"6\:’4
SR
Test No. 999-3413 Client: QC Test Investigator § r
STUDY MANAGEMENT
Client: QC Test
Client's Study Monitor: QC Test

Testing Laboratery; Northwestern Aquatic Sciences
Test Location: Newport Laboratory
Laboratory's Study Personnel:
Proj. Mgr./Study Dir. G.J. Irissarri
QA Officer L.K. Nemeth
E Vi<oS Zalodlary o 2. Lauren Reacds LI
3. ' 4. (/¢ fedvilT™ Qp—
Study Schedule: 1620 &3,
Test Beginning: H-o22 15 | el O Test Ending. 4-24-i5 2o il

TEST MATERIAL
Description: Copper as CuSQ0,-5H,0, Argent Lot# 0195,

NAS Sample No. 1.0 mg/ml stock prepared: 4 ~i9 -1
Date of Collection:

Date of Receipt:
Temperature (deg C):
pH;:

Dissolved oxygen (mg/L):
Conductivity (umhos/cm):
Hardness (mg/L):
Alkalinity (mg/L}:

Salinity (ppt):

Total chlorine (mg/L}):
Total ammonia-N (mg/L):

o

DILUTION WATER
Description: Yaquina Bay, OR Seawater
Date of Collection: Ao 2i-155 Salinity (ppt) 3¢, © pH s,
Treatments: Aerated, filtered to < 0.45 um, salinity adjusted with Milli-Q® deionized water

TEST ORGANISMS
Species: Mytilus galloprovincialis . Date Received: f-20-15
Source: "TAqlwi:.L SHEUL FisH FARMS  sHetTor, wip
Acclimation Data: !
Date |Temp (deg.C) pH Sal (ppt) D.O. (mg/L) Comments
4-22-1% e, 3} 3. % 3,0 I3 Held outside in trays of
flowing seawater

Mean
5.D.
(N)

Photoperiod during acclimation: Outdoor ambient conditions

Error codes: 1) correction of handwriting error

2) written in wrong location; entry deleted

3) wrong date deleted, replaced with correct date

4) error found in measuremenl; measurement repeated Page 1of _% Revised 12-7-01



NORTHWESTERN AQUATIC SCIENCES PROTOCOL NO. NAS-XXX-CG/MG2
BIVALVE LARVAL TEST BASED ON EPA/800/R-95/136

Test No. 999-3413 Client QC Test Investigator
SPAWNING AND GAMETE HANDLING
Spawning: Initial: o RIS Final: 1130 Fertilization: 1220
Number of organisms used: females. 3 males: k)
Egg Dilution (1 ml diluted to 100 ml):
Count/ml of dilution: 1. A4 2. 45 3. 49 Mean: /3.7
Dilution factor = DF (mean x 189/2568) = 025

B3OS e

biLUTED 1031 l,,d. Diwyghicas WHRTER.,
TEST PROCEDURES AND CONDITIONS ' VATHE® PIuTe /

Test concentrations (50% series recommended): 64, 32,16, 8,4, 2, 1and 0 ug/L
Test chamber: 30 ml glass vials Test volume: 10 ml Replicates/treatment (4): 4
Organisms/ml (15-30): 229 Test water changes: None Aeration during fest: None

Feeding: None Photoperiod: 16L:8D Salinity: 30 +/- 2 ppt
Temperature: 20 +/- 1 C, oysters;(16 +/- 1°C, mussels Beaker placement:Stratified randomization

RANDOMIZATION CHART

Al 7€ || F D] F |
sl £ |6 |/ y g | v |7 | F
ol 3| vl | /| FLAE | ¢4 e
ol | » |2 2¢ |~ 67 | 4y | |

PREPARATION OF TEST SOLUTIONS

Test Conc. ml of working stock #2 Dilution water
(Cu, ug/L) (2 ug/mL) (ml/100mL)
64 3.2 Brought up to a
4—17—"5 32 1.6 final volume of
L5y 18 0.8 100 ml with
8 0.4 dilution water.
4 0.2
2 0.1
1 0.05
0 0

1st working stock made by 1:99 (1.0 mL T100mL) dilution of concentrated 1 mg/mlL
stock solution. Final concentration 10 ug/mL. 4

2nd working stock made (working stock #2) made by 20:80 (20 mL 1 100mL) dilution
of 1st working stock. Final concentration 2 ug/mL.

Comments:

Page 2 of _ ¥



NORTHWESTERN AQUATIC SCIENCES
BIVALVE LARVAL TEST BASED ON EPA/600/R-95/136

PROTOCOL NO. NAS-XXX-CG/MG2

Test No. 999-3413 Client QC Test Investigator
WATER QUALITY DATA
Date: (~-2.)- \y " initials: T~ Date: 47 ./ initials: N
Conc. Temp. pH Sal. DO Temp. pH Sal, DO
(ugll ) (deg.C) {ppt) (mg/L) |i (deg.C) (ppt) (mg/L)
64 /st | &0 | 2951 & /s3> 8] |=zas5 |6c
32 150 50 iy | R 15,3 F.1 Vo0 5.0/
16 (5.1 £.0 To0 | §i /152 | §.0 |d.C €.6
8 761 50 200 | 8] /5.3 %, 5.5 5.0
4 /S50 g.9 30.0 | 8.1 5.3 | 8B 0.5 %
2 5l 5.0 T00 | 5.1 (.3 | &) -y £ 0
1 /5.1 80 300 | 6.1 /53 $. 1 NS 5.0
Control || /5.2 3.0 3001 &1 red | 81 |mey 50
Brine control — e - - “ — - — —
WATER QUALITY: Mean sD N Room/ Water bath temperature: (°C)
Temperature ( <C): 1502 Ol [to
pH: 7. O (i Day O: 163 Day 0: /5.2
Salinity (ppt): 301 o0M 7 Day1: 152 Day1:._[5. 2
DO (mg/L): 7. o,) e Day2: /5.3 Day2_/S5:Y
LARVAL C DATA —
= Q [ /,,_{“?/U‘?I A’\ «Al  d-2%-15
Conc. Replicate 1 Replicate 2 “ Replicate 3 Replicate 4
(ug/L) N A N A N A N A
s« | 2 . I B | 7 7 1 g | & |3
32 i a7 | 2 114 ] /0] & ao
16 i va | F [ )9]) 2 =z ¢ 15%
8 vt | 7, | /40 |24 101 | 24 it | 9i
4 17 1 )8 N yg9g 122, | 7S] 24 [ 15F | 1w
2 g | wa | APl aS 74 1 2& [ 192 | 1%
1 /o]l /7949 1)1 | /Co | Ao | 199 | 23
Control Ld7 Lo L ¥y /5 1 P2 [ i P6 TA
Brine control - -— | e — — - -—
zeotime | 720 | 127 | 134 [ 22/ [ 223 [1y0 - -
Zero time: Mean _ 2729 SD 3+ N & CV=(sd/mean)x100 3,2 7.
Remarks:
Page 3of _%®
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_ Fatm

g TAYLOR SHELLFISH FARMS
'TE!Yka SE 130 LYNCH RD, SHELTON, WA 98584
ﬁ‘}heﬂﬁsh PH: (360) 4266178 FAX: (360) 426-3643

WASHINGTON CERTIRCATION # WA 465P

10.55

UNPROCESSED MUSSELS

Original Harvesters Cert#: WA 46 SP
Original Harvest Date: 4/15/2015
Final Harvesi Date:4/19%2015
Harvested In: Washington Stete
Harvest Area: Totlen Iniet

Wet Stored:
SHIP TO:

NW AQUATIC

L9l

Povel H-SHrS -

Cert#

PO #

ITEM #

Perishable Keep Refrigerated 25 C°
Farm Raised Sheldlfish - Product of USA

pace 4 oF F

Taylor Shellfish Farms
Shelton, WA 85684
360-426-6178

N AQLATIC
HARVESTDATE 4192015

BHIP TO



CETIS Summary Report Report Date: g’ﬁﬁi‘mz (p1of 2)

Test Code: 999-341‘Ey| 00-3213-1743
Bivalve Larval Survival and Development Test Northwestern Aquatic Sciences
—e e
Batch ID: 05-5894-3612 Test Type: Development-Survival Analyst:
Start Date: 22 Apr-15 13:40 Protocol: EPA/600/R-95/136 (1995) Diluent:  Yaquina Bay Seawater
Ending Date: 24 Apr-15 16:20 Species:  Mytilis galloprovincialis Brine:
Duratlon: 51h Source:  Taylor Shelifish Farms, WA Age:
[Ee———— — =
Sample ID: 17-4204-7293 Code: 67D5883D Client: Internal Lab
Sample Date: 22 Apr-15 13:40 Material: Copper sulfate Project:
Receive Date: 22 Apr-15 13:40 Source: Reference Toxicant
Sample Age: NA Statlon:
Comparison Summary
Analysis ID  Endpoint NOEL LOEL TOEL PMSD TU Method
08-5568-5521 Combined Proportion Norm 4 8 5,657 11.9% Dunneti Mulliple Comparison Test
10-6761-5821 Proportion Normal 4 8 5.657 4.96% Dunnett Multiple Comparison Test
21-4700-9842 Proporilon Survived 16 32 22.63 13.8% Dunnett Multipie Comparison Test
Point Estimate Summary
Analysis ID  Endpoint Level pg/L 95% LCL 985% UCL TU Method
[ 05-1313-3574 (Combined Proportion Norm EC25 6.413 ) 5.015 7.719 Linear Interpolation (ICPIN)
14-0335-9169 ( Combined Proporiion Norm EC50 8585 ) 8348 8.829 Trimmed Spearman-Karber
01-3847-8460 Praportion Normal EC25 5743 6.179 7.351 Linear Interpolation (ICPIN)
14-5203-5608 Proportion Normal EC50 8.72 8.487 8.958 Trimmed Spearman-Karber
04-8658-6487 Proportion Survived EC50 30.47 29.57 314 Trimmed Spearman-Kéarber

Combined Proportion Normal Summary
C-g/L Control Type Count Mean 95% LCL 95% UCL Min Max StdEr StdDev CV% %Effect

0 Dilution Water 4 0.8242 0.7575 0.891 0.7991 0.8865 0.02097 0.04194 5.09% 0.0%

1 4 0.7806 0.6675 0.8937 0.6987 0.869 0.03554 0.07108 9.11% 5.3%

2 4 0.7915 0.7126 0.8704 0.7511 0.8603 0.02478  0.04958 6.26% 3.97%
4 4 0.7697 0.6478 0.8915 0.6856 0.8559 0.03829 0.07658 9.95% 6.62%
8 4 0.5186 0.402 0.6352 0.441 0.6114 0.03664 007328 14.13%  37.09%
16 4 0.008734 0 0.03213 0 0.03057 0.00735 0.0147 168.3%  98.94%
32 4 0.001092 0O 0.004566 0 0.004367 0.001092 0.002183 200.0%  99.87%
64 4 0 0 0 0 0 0 0 100.0%

Proportion Normal Summary
C-pg/L Control Type  Count Mean 95% LCL 95% UCL Min Max StdErr  StdDev CV% %Effect

V] Dilution Water 4 0.9223 0.8069 0.9376 0.8103 0.9337 0.004822 0.009645 1.05% 0.0%

1 4 0.9098 0.8717 0.9479 0.8889 0.943 0.01198 0.02385 2.63% 1.35%
2 4 0.8996 0.857 0.9422 0.8614 0.9239 0.01338 0.02676 2.98% 2.46%
4 4 0.8961 0.8595 0.9328 0.8645 0.9176 0.01152 0.02304 2.57% 2.83%
8 4 0.5961 0.529 0.6632 0.5459 0.6393 0.02108 0.04216 7.07% 35.36%
16 4 0.01096 0 0.04082 © 0.03889 0.009383 0.01877 171.2% 98.81%
a2 4 0.002451 0 001025 0 0.009804 0.002451 0.004902 200.0%  99.73%
64 4 0 0 0 0 0 0 0 100.0%

Proportion Survived Summary
C-pgilL Control Type  Count Mean 85% LCL 95% UCL Min Max StdEr StdDev CV% %Effect

0 Dilution Water 4 0.8941 0.8078 0.9804 0.8559 0.9738 0.02712 0.05423 6.07% 0.0%

1 4 0.8581 0.7335 0.9827 0.786 0.9694 0.03916 0.07832 9.13% 4.03%
2 “ 0.8799 0.8004 0.9594 0.8297 0.9476 0.02499 0.04998 5.68% 1.59%
4 4 0.8603 0.7011 1 0.7555 0.9563 0.05001% 0.1 11.63% 3.79%
8 4 0.8668 0.7649 0.9687 0.8079 0.9563 0.03202 0.06403 7.39% 3.05%
16 4 0.798 0.6675 0.9286 0.69 0.8821 0.04102 0.08204 10.28% 10.74%
32 4 0.4465 0.3615 0.5315 0.393 0.5197 0.0267 0.05341 11.96%  50.06%
64 4 0.03603 0.02937 0.04268 0.03057 0.0393 0.00209 0.004181 11.61%  95.97%

000-091-187-1 CETIS™ v1.8.7.4 Analyst: QA:
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CETIS Summary Report Report Date: 28 Apr-1514:02 (p 2 of 2}
Test Code: (5993413 00-3213-1743

Bivalve Larval Survival and Development Test

Northwestern Aquatic Sciences

Combined Proportion Normal Detall

C-ug/L Control Type Rep 1 Rep 2 Rep 3 Rep 4
0 Difution Water  0.8865 0.7991 0.7991 0.8122
1 0.7948 0.7598 0.6987 0.869
2 0.8603 0.7948 0.7598 0.7511
4 0.7293 0.8559 0.8079 0.6856
8 0.5371 06114 0.441 0.4847
16 0.004367 0O 0.03057 O
32 0 0 0.004367 0
64 0 0 0 o
Proportion Normal Detail
C-pgil Control Type Rep 1 Rep 2 Rep 3 Rep 4
0 Dilution Water  0.9103 0.9242 0.59337 0.9208
1 0.843 0.911 0.8889 0.8964
2 0.9078 0.9239 0.8614 0.9053
4 0.9176 0.895 0.8645 0.9075
8 0.6212 0.6393 0.5459 0.5781
16 0.00455 0 003888 O
32 0 0 0.009804 0O
64 0 0 0 0
Proportion Survived Detall
C-ug/L Control Type Rep1 Rep 2 Rep 3 Rep 4
o Dilution Water  0.9738 0.8646 0.8559 0.8821
1 0.8428 0.8341 0.786 0.9694
2 0.8476 0.8603 0.8821 0.8297
4 0.7948 0.9563 0.9345 0.7555
a 0.8646 0.9563 0.8079 0.8384
16 0.8821 0.8341 0.786 0.68
3z 0.4279 0.5197 0.4454 0.353
64 0.0393 0.03057 0.0393 0.03493
000-091-187-1 CETIS™ v1.8.7.4 Analyst: QA
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CETIS Test Data Worksheet

Report Date: 28 Apr-15 13:59 (p 1 of 1)

Test Code: 00-3213:17430999-3413)

Bivalve Larval Survival and Development Test

Northwestern Aquatic Sclences

Start Date:
End Date:

22 Apr-15 13:40
24 Apr-15 16:20

Species:

Mytilis galloprovincialis
Protocol: EPA/600/R-95/136 (1995)

Sample Code: 67D5883D
Sample Source: Reference Toxicant

Sample Date: 22 Apr-15 13:40 Material: Copper sulfate Sample Station:
Cygil Code Rep ' Pos Initlal Density Final Densaity  # Counted # Normal Notes
0 D 1 30 229 223 273 203
0 D 2 4 229 198 198 183
) D 3 a4 229 196 196 183
0 D 4 2 220 202 202 186
1 123 220 193 193 182
1 2 | g 220 191 191 174
1 3 a2 229 180 180 160 i
1 4 5 229 222 222 199
2 1 | 4 229 217 217 197
2 220 229 197 107 182
2 3 2 229 202 202 174
2 4 8 229 180 180 172
4 1 27 228 182 I 182 187
4 2 29 229 218 Lo219 198
4 2 229 214 T 214 185
4 4 12 229 172 LT3 157
8 1 M 229 188 | 198 123
8 2 28 228 | 218 | 218 140 |
8 a 13 220 ' 185 185 101
g 4 N 220 192 192 111
16 108 220 202 202 1
16 g | 187 220 164 101 0
18 3 18 220 180 180 7
16 4 28 228 158 158 0
3z 2 1 2 229 88 98 0
a2 21 7 229 118 118 0
3z 511 F7 ] 229 102 102 1
32 4 8 229 20 90 0
64 1 25 229 9 8 o
84 2 18 229 7 7 0
B4 3 15 229 9 9 0
64 4 14 229 B 8 0
utn envtug venbed againsy lakaoratung bencn sheers ¢ g1 M
000-091-187-1 CETIS™ v1.8.7.4 Analyst: QA:
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Report Date: 28 Apr-1514:03 (1 of 1)

CETIS QC Plot

Bivalve Larval Survival and Development Test Northwestern Aquatic Sciences

Test Type: Development-Survival Organism: Mylilis galloprovincialis (Bay Mussel) Material: Copper sulfate
Protocol: EPA/600/R-95/136 (1995) Endpoint: Combined Proportion Normal Source: Reference Toxicant-REF
Bivalve Larval Survival and Development Test
167
: +3s
15+
+25
E 1'3";
2 12]
N -
=4 1 Mean
Y
g
N >
" ¢ & £ 2 2 2 2 & % z Tt
8 £ 2 & 7 z F B 5 3 3 : E B B B o2 B 3 B B
2 o 8 % g o2 0»w §{§ 3 B8 8 & g o &5 =272 g g &% s A
Mean: 10.43 Count: 20 -28 Warning Limit: B.067 -3s Action Limit: 7.094
Sigma: NA 13.70% +2s Waming LImit: 13.49 +3s Actlon Limit: 15.35
Quality Control Data
Point Year M_o_nth Day Time QC Data Deltg ?le_ Wa_r_'ning Action Teft!l? Analysis IQ
1 2014 Feb 19 1420 1124 0.8077 0.5799 1566796214 02-0497-8826
2 Mar 11 14:20 9.535 -0.8983  -0.7001 10-5884-3247 16-9220-6024
3 Apr 8 14115 1242 1.983 1.353 05-7663-6917 08-0903-6268
4 16 1230 11.11 0.6718 0.4852 17-6418-7180  09-1930-9651
5 May 1 14:00 10.35 -0.08787 -0.06584 08-0421-9256 16-2250-1885
1) 13 14:20 10.85 0.4152 0.3035 04-6559-4264 (07-6758-4246
7 15 14:30 10.83 0.4002 0.2927 13-1994-5314 03-1132-1936
8 21 14:25 10.72 0.2853 0.2098 11-0393-3448 18-4806-9678
g Jun 4 1410 9.327 -1.106 -0.8717 01-1116-7690 18-6378-4512
10 Nov 5 1540 9.28 -1.153 -0.9108 06-9286-9698 10-2134-9748
11 6 11:50 7.361 -3.073 -2.713 =) 20-0794-9572 02-0939-9199
12 20 11:30 1025 -0.1882  -0.1416 01-0435-6732  19-9107-3147
13 Dec 2 13:55 1054 0.5021 0.3655 19-7704-4934  16-3002-0245
14 12 14:25 10.79 0.3567 0.2614 00-0454-5791  01-5367-4523
15 17 14:35 11.33 0.9012 0.6443 18-2606-6472 11-6810-3849
16 2015 Feb 18 1450 11.24 0.8047 0.5777 09-3297-1712  13-0562-8762
17 Mar 3 1325 8.311 -2.123 -1.769 04-6089-3353  10-0884-4050
18 4 14:10 10.14 -0.296 -0.2238 11-1749-6172 02-6924-0562
19 17 14:.00 12.03 1.587 1.108 18-5112-6398 01-9547-9299
20 Apr 1 16:30 1226 1.823 1.253 13-0618-2511 09-3363-8398
21 22 13:40 8.585 -1.848 -1.516 00-3213-1743  14-0335-9168
y-2%-15
-6l
000-091-187-1 CETIS™ v1.8.7.4 Analyst: QA:
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